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SUMMARY

Introduction

This study addresses closing 11 liquid waste storage tanks (300,000 —
318,000 gallons), tank vaults, and ancillary piping located within the Tank Farm
Facility (TFF) of the Idaho Chemical Processing Plant (ICPP) and the
subsequent use of the remaining tank voids. Descriptions and discussions of six
options that could be used to achieve TFF Closure with subsequent use are also
included in the study.

Background

In 1953, the ICPP located at the Idaho National Engineering and
Environmental Laboratory (INEEL) was chartered to recover fissile uranium by
reprocessing spent nuclear fuel. In April 1992, the United States Department of
Energy (DOE) discontinued reprocessing spent nuclear fuel. The current
mission for the ICPP includes management and storage of spent nuclear fuel,
treatment and storage of high-level waste (HLW), and treatment and storage of
low-level waste generated from past and present operations and activities. The
TFF currently contains liquid waste inventories from past reprocessing
operations and decontamination efforts.

A Notice of Noncompliance was issued by the Environmental Protection
Agency in January 1990 because the 11 large liquid storage tanks do not meet
the secondary containment requirements of the Resource Conservation and
Recovery Act (RCRA). In addition, five of the tank vaults (WM-182 through
WM-186) may not meet current structural seismic requirements. The Consent
Order (3/30/92) that followed from the Notice of Noncompliance requires the
INEEL to discontinue using five of the 300,000-gallon storage tanks (WM-182
through WM-186) and vaults by 3/31/09. The Consent Order also requires that
the remaining six 300,000-gallon storage tanks (WM-180, WM-181, and WM-
187 through WM-190) and vaults will be taken out of service by 6/30/15.

Tank Farm Facility Description

The TFF consists of underground storage tanks, tank vaults,
interconnecting waste transfer lines, valve boxes, valves, airlift pit, cooling
equipment, and several small buildings that contain instrumentation and valving
for the waste tanks. The TFF tanks contain a liquid mixed (hazardous and
radioactive) waste and are regulated as an interim status RCRA tank system for
storage of this waste.

The eleven 300,000 to 318,000-gallon tanks (hereafter referred to as
300,000-gallon tanks) are contained in underground, unlined concrete vaults.
The tanks have a 50 foot diameter with an overall height of approximately 30
feet (includes the dome height). Tanks WM-180 and WM-181 are bolted to the
floor of their respective vaults. Tanks WM-182 through WM-190 rest on a thin
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sand layer atop a concrete pad in the respective vault. The vault floor is
approximately 45 feet belowgrade level.

The 300,000-gallon tanks are used to store mixed liquid wastes. The
liquid wastes are acidic, ranging in molarity from 0.43 to 2.65 moles H'/liter.
Eight of the eleven 300,000-gallon tanks contain stainless steel cooling coils
located on the tank walls and floors. These cooling coils were intermittently
used to maintain the liquid waste below predetermined temperatures in order to
minimize corrosion of the stainless steel tanks.

Each 300,000-gallon tank is enclosed in a concrete vault. The vaults are
patterned after three basic designs. Tanks WM-180 and WM-181 are enclosed
in cast-in-place octagonal vaults. Tanks WM-182 through WM-186 are
contained in pillar-and-panel style octagonal vaults. The remaining tanks (WM-
187 through WM-190) are enclosed in a cast-in-place square 4-pack
configuration. To protect personnel from radiation, the concrete vault roofs are
covered with approximately 10 feet of soil.

- The individual vault designs differ in the ability to withstand seismic
events. Studies were performed to determine if the vaults would meet seismic
criteria established by the DOE. The cast-in-place octagonal vaults and the cast-
in-place square 4-pack vaults met the seismic criteria whereas the pillar-and-
panel vaults enclosing tanks WM-182 through WM-186 may not meet the
seismic criteria. Since the pillar-and-panel vaults may not meet the seismic

criteria, tanks WM-182 through WM-186 will be taken out of service before the
other six tanks.

Liquid waste is transferred throughout the TFF in underground, stainless
steel lines. The stainless steel lines are housed in stainless steel-lined concrete
troughs or double-walled stainless steel pipe. Original stainless steel lines that
were enclosed in split-tile have either been replaced or abandoned in place. The
waste transfer lines are generally covered with 10 — 15 feet of soil. Liquid waste
is routed through waste transfer valves located in underground, stainless steel-
lined concrete boxes (referred to as valve boxes). The waste transfer valves are
operated manually with reach rods or remotely with motor-operated valves.

Steam jets and airlifts placed inside the tanks are used for liquid waste
transfers to other vessels. The steam jet and airlift intakes are located 4 to
12 inches above the tank floor, which limits the amount of liquid waste that can
be removed from the tanks. The liquid waste that remains after the tanks have
been emptied as low as possible with the steam jets and airlifts is referred to as a
“heel.” The heels will range in volume from 5,000 to 15,000 gallons.

Objectives

The purpose of this study was to identify and develop TFF Closure
options that limit the risk to personnel and the environment, comply with federal
and state regulatory requirements, are technically and economically feasible, and
can be performed to meet predetermined schedules.
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Principle objectives were to:

1.  Define and describe activities required for TFF Closure when the tanks are
taken out of service

2. Identify major regulatory, compliance, and design requirements for each
closure option
3. Provide the closure option recommendations

4.  Provide subsequent use recommendations for the tank voids after the tanks
have been closed

5. Provide cost-bounding estimates for each closure/subsequent use option
6. Provide estimated schedules for each closure/subsequent use option.
RCRA Closure Methods

The TFF RCRA closure method will be conducted in accordance with a
Closure Plan that has been reviewed and approved by the State of Idaho. RCRA
closure of a tank system requires the removal or decontamination of all waste
residues, structures and equipment contaminated with waste, and contaminated
soils. If it can be demonstrated that it is not practical to remove all the waste or
decontaminate all the system components as required, then the owner or operator
must close the tank system to landfill standards and perform postclosure care of
the system.

TFF Closure will be accomplished by either “Clean Closure™ or closure as
a “RCRA Landfill.” It is assumed that any required final cover and long term
monitoring will be provided by Comprehensive Environmental Response and
Liability Act (CERCLA). This study evaluated two methods that would achieve
clean closure for the TFF. The landfill method would close the TFF to landfill
standards based on a demonstration that it is not practical to achieve clean
closure. The methods of closure are:

1. Total Removal Clean Closure (TRCC) - total removal of the wastes, tanks,
vaults, ancillary piping, and contaminated soils

2. Risk-Based Clean Closure (RBCC) - removal of sufficient wastes and
contamination such that the remaining hazardous and radioactive
constituents will not cause an unacceptable risk to the public

3. Closure to Landfill Standards — stabilization of wastes residues and
providing for a landfill cap, monitoring, and long-term maintenance.

These RCRA closure methods close the tanks, vaults, and ancillary piping
associated with the TFF. Each closure method fulfills the requirements
identified for RCRA closure. Specifics on the closure methods are identified

l below.
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Total Removal Clean Closure (TRCC) — Total removal of tanks, vaults,
process piping, soils, and other contaminated components such that remaining

contaminants are no longer detectable above background measurements within
the TFF.

If the TRCC method is chosen, all waste and contaminated components
within the TFF will be removed from the site for treatment and disposal at an
onsite or offsite facility. If soil is contaminated with waste during cleanup, the
contaminated soils will require removal and treatment. TRCC will require close
coordination between RCRA and CERCLA since both have responsibilities for
waste disposition within the TFF.

Risk-Based Clean Closure (RBCC) — Cleaning the tanks, vaults, and
ancillary piping such that the remaining waste residues are at a low enough level

that the risk to public health is within the risk assessment limits for the entire
ICPP.

Using the RBCC method requires that TFF wastes be removed and
associated components be decontaminated to a predetermined cleanliness level.
This cleanliness level will be based on the risk of an additional cancer

-occurrence to the public occurring from the remaining TFF contaminants. This
risk is expected to be in the range of 10 (1 in 10,000) to 10 (1 in 1,000,000).
The TFF risk value is a fraction of the total ICPP risk to the public value and
must be consistent with the CERCLA program’s cumulative risk assessment
limits for the ICPP.

Closure to Landfill Standards (CLFS) — Stabilizing waste residues
within the tanks, vaults, and ancillary piping with grout in order to minimize the
release of contaminants into the environment. In addition, a monitoring system
will be installed to detect contaminants that may have escaped. A cover will also
be placed over the tank to prevent liquid from entering the landfill that could
carry waste residues into the environment.

If it can be demonstrated that it is impractical or prohibitively expensive to
remove all contaminants from the tanks, vaults, and piping, then the CLFS
method will be used. Since some contaminants will remain in the TFF that could
potentially leach or migrate into the groundwater, it will be necessary to install a
groundwater monitoring system. To minimize the migration of liquids through
the closed landfill, a final cover (or cap) will be installed over the entire TFF
Area to prevent liquids from entering the landfill.

Subsequent Tank Void Uses

If the TFF is closed through either the RBCC process or the CLFS
process, most of the void space within the underground tanks will be left
unfilled. To prevent future subsidence of overburden above the empty tanks, the
tank voids could be filled with the following materials:
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LLW Grout — Grout that contains low-level waste (LLW) with a Nuclear
Regulatory Commission (NRC) “Class C” classification. The LLW will be
produced in an onsite grout plant at ICPP.

CERCLA Waste — Contaminated soils that are the responsibility of the
CERCLA program.

Clean Fill — Material such as sand, gravel, or grout that contains no
radioactive or hazardous wastes.

Filling the tank voids with LLW grout will require creation of an LLW
landfill that is approved by the NRC. Using the empty tanks as a landfill for
LLW or CERCLA waste produced at the INEEL would eliminate the need to
treat, transport, and dispose of these wastes at other onsite or offsite facilities.
Filling the tanks with either of the three materials will also prevent future
subsidence problems after the TFF has been closed.

TEFE Closure and Subsequent Use Options

Six TFF Closure options were developed by combining the three RCRA
Closure paths with the three subsequent use alternatives identified earlier. The
six options identified are:

1.  Total Removal Clean Closure
2.  Risk-Based Clean Closure; tank voids subsequently used as an LLW Landfill

3. Risk-Based Clean Closure; tank voids subsequently used as a CERCLA Waste
Landfill

4. Close to Landfill Standards; tank voids subsequently used as an LLW Landfill

5. Close to Landfill Standards; tank voids subsequently used as a CERCLA Waste
Landfill

6. Close to RCRA Landfill Standards; tank voids filled with clean fill.

Applicable radiation protection and controls will be instituted for all six
options to minimize worker exposure and radioactive releases to the
environment. Worker exposures will be kept “As Low As Reasonably
Achievable” (ALARA) through administrative controls, engineered barriers, and
remote handling of contaminated equipment where possible.

NOTE: Various methods and scenarios were developed in this study to support
the six closure and subsequent use options (Options 1 through 6)
presented in this report. The engineering team, consisting of Lockheed
Martin Idaho Technologies Company (LMITCO) personnel, developed
the various methods, scenarios, and options presented. This study does
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not, however, select a preferred or recommended closure and
subsequent use option.

Table ES-1 shows the closure and subsequent tank void use options identified by this study and the

main actions conducted during closure and subsequent use operations. The closure and subsequent use
option numbers were selected based on regulatory path criteria and does not indicate the recommended
closure path order.

Table ES-1  Closure and Subsequent Use Options®
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Option Name =
1 | Total Removal Clean Closure
2" | Risk-Based Clean Closure; LLW fill
3‘ Risk-Based Clean Closure; CERCLA fill
4 | Close to RCRA Landfill Standards; LLW fill
5 | Close to RCRA Landfill Standards; CERCLA fill
6 | Close to RCRA Landfill Standards; Clean fill
a.
the Risk-Based Closure criteria could not be met.
b.
grout (Option 6) to accomplish RCRA closure to landfill standards.
C. _Not required by regulation. Considered best management practice.

Grouting the vault & tank heels and completing closure to landfill standards is the secondary path required for this option if

Clean fill material could be substituted for the fill material identified in Options 2 through 5. This study assumnes that the tank
voids for Options 2 through 5 would be filled with NRC Class C or CERCLA contaminated materials. If one or more of these
options were implemented and then could not be accomplished, the tank voids could then be filled with clean material such as

A brief description of the six options follows.
Option 1 - Total Removal Clean Closure

Total Removal Clean Closure (TRCC) requires complete removal of the
tanks, vaults, piping, auxiliary equipment, and contaminated soil in the TFF.
After closure is complete, all radioactive and hazardous waste will have been
removed from the TFF. The RCRA program will be responsible for
decontamination, removal, and disposal of the tanks, vaults, and ancillary piping.
The CERCLA program will be responsible for removal and treatment of
contaminated soils in the TFF.
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Total removal tasks include:

1. Removal of as much of the tank contents as possible with existing waste

transfer equipment

2. Removal of the remaining tank contents (referred to as a “heel”)

3. Removal of all tanks, vaults, ancillary piping, contaminated soils, and auxiliary

equipment associated with the TFF
4.  Packaging and shipment of all waste items for disposal
5. Filling the excavated area with clean soil to grade level.

Radiation exposures are expected to be much higher for TRCC than in the
other options since workers will be removing, handling, and processing
contaminated components and soils.

The total estimated life-cycle escalated cost for TRCC is $5.33 billion.
The RCRA program will be responsible for approximately $3.17 billion in costs
while the CERCLA program costs will be about $2.16 billion. The activities for
Option 1 are scheduled for 2003 — 2036.

Option 2 - Risk-Based Clean Closure, LLW Landfill

Risk-Based Clean Closure (RBCC) would be a less expensive alternative
to TRCC since the structural components and ancillary piping will be
decontaminated and left in place. Radiation exposure will be significantly lower
since less handling of contaminated components and soils will occur.

In RBCC, the majority of radioactive and hazardous wastes will be
removed during the waste removal and decontamination process. The remaining
wastes in the TFF will be at a concentration that the risk to the public of an
additional cancer occurrence meets the Closure Plan acceptance criteria. It is
anticipated that the acceptance criteria will require that the risk of an additional
cancer occurrence due to the remaining waste is in the range of 10 (1 in 10,000)
to 10 (1 in 1,000,000).

The tanks and vaults will be washed and rinsed to remove the majority of
wastes and contaminants. The ancillary piping, such as waste transfer lines and
cooling lines, will also be flushed and grouted. Tank leak monitoring lances will
then be installed in four equally spaced locations inside the vaults. Afterwards,
the vaults will be completely filled with clean grout to prevent the intrusion of
liquid and to act as a temporary cover or cap over the tank. When pouring is
complete, the 11 tanks, and the sand under nine of the 11 tanks, will be
encapsulated between the newly poured grout and the vault floor.

After the TFF has been Risk-Based Clean Closed, the tank voids will be

used as an LLW Landfill. The tank voids will be filled with LLW grout that is
produced at an onsite grout plant and delivered to the TFF in shielded piping.
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The grout will be distributed to the 11 tanks through a manifold system that
branches out to each tank.

The risk-based tasks include:

1. Development of risk assessment criteria for the tanks, vaults, and ancillary
piping
2. Heel characterization

3. Removal of the tank heel

4. Verifying compliance with risk assessment criteria
5. Characterizing vault contamination

6. Performing vault decontamination

7.  Verifying compliance with risk assessment criteria

8.  Closing tanks per risk assessment criteria
9.  Minimizing free liquids in tank and vault.

The total estimated life-cycle escalated cost for Option 2 is $205.50
million. The activities for Option 2 are scheduled for 2000 —2024.

Option 3 - Risk-Based Clean Closure, CERCLA Waste Landfill
Option 3 differs from Option 2 in that the tank voids will be filled with

CERCLA waste rather than LLW grout. CERCLA waste will consist primarily
of contaminated soils in the TFF and surrounding areas. The CERCLA waste

will be mixed with paraffin based grout and subsequently pumped into the tanks.

As in Option 2, the tank system will be Risk-Based Clean Closed before
CERCLA waste is placed in the tank voids.

The total estimated life-cycle escalated cost for Option 3 is $237.76
million. The activities for Option 3 are scheduled for 2000 — 2029.

Option 4 - Close to Landfill Standards, LLW Landfill

If it can be demonstrated that the TFF cannot be practically
decontaminated at the time of closure, the tanks, vaults, and ancillary piping will
be closed to RCRA Landfill Standards. The tank undergoing closure will be
isolated from the other tanks by flushing and grouting or capping pipes routed to

the tank. The tank will then be washed and rinsed to remove some contaminants.

Approximately 12 inches of grout will be placed in the tank bottom to stabilize
the heel. The remainder of the tank will be available for subsequent use as an
LLW Landfill.
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Groundwater monitoring probes will be placed in the vaults to detect any
waste leakage of wastes from the closed tank. Afterwards, the vaults will be
completely filled with clean grout to prevent liquid intrusion and to act as a
temporary cover or cap over the tank. When pouring is complete, the tank will
be encapsulated. At this point, the tank system will be considered RCRA closed.
However, additional activities would need to be conducted to complete the
project. These additional activities would be conducted under the auspices of
other regulatory programs such as CERCLA or NRC as identified in the
following discussion.

After the TFF has been RCRA closed, the tank voids will be filled with
LLW grout. The LLW grout will be produced at an onsite grout plant and
delivered to the TFF in shielded piping. The grout will be distributed to the 11
tanks through a manifold system that branches out to each tank. It is assumed
that the NRC will oversee the LLW landfill operations.

When all of the tanks have been filled with LLW grout, the TFF will be
turned over to the CERCLA program for installation of a final cover or cap,
postclosure care, and long-term monitoring.

The total estimated life-cycle escalated cost for Option 4 is $185.48
million. The activities for Option 4 are scheduled for 2000 —2024.

Option 5 - Close to Landfill Standards, CERCLA Waste Landfill

As in Option 4, the tanks, vaults, and ancillary piping will be closed as a
RCRA landfill if it can be demonstrated that it would be impractical to
decontaminate the TFF components to the extent that RBCC could be achieved.
The steps to close the TFF to RCRA Landfill Standards are described in Option
4.

After the TFF has been closed to RCRA Landfill Standards, the tank voids
will be filled with CERCLA waste. The CERCLA waste will be mixed with
paraffin-based grout and pumped into the tank voids.

The CERCLA program will assume the responsibility for installation of a
final cover or cap, postclosure care, and long-term monitoring.

The total estimated life-cycle escalated cost for Option 5 is $219.13
million. The activities for Option 5 are scheduled for 2000 — 2029.

Option 6 - Close to Landfill Standards, Clean Fill

As in Options 4 and 5, if it is determined that it would be impractical to
remove or decontaminate all TFF components to the degree that clean closure
could be achieved, the TFF will be closed to RCRA Landfill Standards. The
same basic steps outlined in Option 4 will be used to achieve closure to RCRA
Landfill Standards.
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If it is determined that the tank voids cannot be used as a landfill for LLW
or CERCLA waste, the tank voids will be filled with clean, uncontaminated fill
material such as sand, gravel, or grout. Filling the voids with clean fill material
will prevent future subsidence in the TFF. If clean grout is used to fill a tank
void, the tank and its associated vault will be filled simultaneously to allow
uniform grout lifts during the filling process.

A groundwater monitoring system will be installed to detect any
contaminants that might escape the closed tank system. After the tank and vault
voids are filled, the CERCLA program will place a final cover over the entire
TFF. The CERCLA program will also assume responsibility for long-term
monitoring and maintenance.

The total estimated life-cycle escalated cost for Option 6 is $134.93
million. The activities for Option 6 are scheduled for 2000 — 2021.

A flow diagram depicting TFF Closure activities is shown in Figure ES-1.
The flow diagram shows the steps required for TRCC, RBCC, CLFS, and the
subsequent use options. A more detailed flow diagram (4 sheets) is contained in
the back of this report volume.

Regulatory Analysis

Regulatory requirements applying to TFF Closure will be followed to
ensure that the closed TFF will not impose future threats to human health or the
environment. The TFF must be closed in a manner that minimizes the need for
future maintenance. It should also be closed in such a manner that the escape of
hazardous wastes into the environment is eliminated or minimized.

Closure plans that explain in detail how the TFF will be closed and how
the closure requirements will be met must be developed and submitted to the
State of Idaho for review and approval. Once approved, all closure activities
will be conducted in accordance with this approved plan.

Potential permits and approvals required for TFF Closure are listed and
discussed in Section 4 of the main text. Principal laws and orders that will

require permits and approval are:

1. Atomic Energy Act and Energy Reorganization Act

2. Clean Air Act and National Emission Standards for Hazardous Air Pollutants

(NESHAPS)
3. Hazardous Waste Management Act

4. NRC Licensing as Near-Surface Disposal Area (applies if tanks voids are
subsequently used as an LLW landfill)
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9.  Federal Facility Agreement/Consent Order
10.  Consent Order of 3/30/92.

Several regulatory issues and concerns have been identified in regard to
closure of the TFF. The primary areas of concern are:

Floodplain Status — 10 CFR 61.50(a)5 states that “waste disposal shall
not take place in a 100-year floodplain, coastal high-hazard area or wetland, ....”
Final floodplain maps for 100- and 500-year floods at the INEEL have not been
developed at this time. At issue is whether the TFF lies within the 100-year
floodplain and if so, the impact that a flood would have on the site.

Engineered and Maintained Flood Barriers — A diversion and dike
system located near the Radioactive Waste Management Complex (RWMC) has
been engineered to mitigate flooding at the INEEL. At issue is whether or not an
engineered barrier would be acceptable as a means to prevent the impact of
future 100- and 500-year floods if the TFF is considered to lie within a 100-year
floodplain.

Kev Requirements and Assumptions

A requirements and assumptions section was developed to establish the
design bases for the TFF Closure options. Key requirements and assumptions
are listed below.

1. The NRC Class C grout placed in the TFF shall be a radioactive, nonhazardous waste.

2.  DOE shall treat all HLW currently at the INEEL so that it is ready to be moved out of
Idaho for disposal by a target date of 2035.

3. The State of Idaho will accept closure to RBCC standards or, if demonstrated to be
impractical, will accept CLFS.

4. Responsibility for capping, monitoring, and long-term maintenance will be
transferred to the CERCLA program.

Changes in the above key requirements and assumptions could impact
costs, schedules, and the method used to achieve closure.

Suhma:y

All three of the RCRA Closure Paths identified in the study (TRCC,
RBCC and, CLFS) are technically feasible given the necessary time and
resources. However, closing the TFF by TRCC is not recommended due to the
high worker radiation exposures that would result from this method.

Clean closure should be attempted using a risk-based approach. A risk
assessment would be prepared to determine the risk to human health and the
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environment from leaving contaminants in place. Following decontamination, it
would be necessary to demonstrate that the levels of remaining hazardous
contaminants do not exceed the risk-based performance standard.

If the level of remaining hazardous contaminants still exceeds the risk-
based performance standards after several iterative decontamination efforts and
data trends indicate that further decontamination efforts will not reduce
contamination levels sufficiently to meet the risk-based performance standards,
the TFF should be closed to RCRA landfill standards. Following closure, the
tank voids would be available for final disposal of LLW grout, CERCLA waste,
or clean fill material.

Future Studies

Before initiating any of the RCRA Closure Paths, the following studies
should be conducted:

1. Tank Heel Characterization — Conduct heel characterization sampling that provides
accurate physical and chemical data on each tank. This includes characterization of the
nonsodium bearing waste heel. The concentrations identified by this characterization
will dictate the degree of decontamination required to meet the incidental waste criteria.

2. Schedule Conflicts — Scheduling conflicts between projects in regard to Class C grout
production through disposal.

3. Thermal Analysis — A thermal analysis for each tank determining the maximum grout
amount that can be poured at one time.

4. NRC Licensing — The impact that NRC licensing could have on TFF Closure activities
and its subsequent use as a LLW landfill are unknown at this time.

5. Grout Characteristics — Experiments to determine the heel solidification and tank void
filling grout characteristics should be conducted. This would include compressive

strength and leachability experiments.

6. Closure of the 18,400 and 30,000-Gallon Tanks — Conduct a study to establish the
closure criteria, schedule, and cost estimate for closure of these tanks.

7. Incidental Waste Determination — Compliance associated with the incidental waste
determination requires additional analysis.

Uncertainties

There are numerous uncertainties concerning closure of the TFF that must
be addressed before initiating closure activities. These uncertainties include:

1. Acceptable Risk and Contaminant Levels — The acceptable risk and contaminant
levels for the TFF.
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10.

11.

12.

13.

CERCLA Cumulative Risk Levels — The CERCLA cumulative risk levels for the
ICPP and that portion of this CERCLA cumulative risk that will be allotted to the
TFF.

NRC Class C Waste — NRC Class C Waste issues such as the amount and rate of
Class C grout that will be produced during a grouting campaign.

Residue Determination - Guidance associated with HLW and incidental waste is
vague or undefined.

Previous DOE Decisions on Grout Stability — DOE has modified the strategy for
using grout to stabilize waste at other DOE Sites based on public input.

Defense of CLFS Removal Standards — Demonstrating the point at which it would be
impractical to remove additional contaminants.

Class C Limits of Tank Residue — Models and parameters need to be reviewed to
determine if Class C parameters are achievable.

TRU Waste Limits — If the sum of TRU radionuclides, set by a site-specific Class C
limit, exceed 100 nCi/g, the waste might be classified as TRU waste.

Degree of Waste Removal Required for Closure — Currently no agreement exists
between DOE-ID and the State of Idaho as to the degree of waste removal (or
acceptable risk) that should be used for the development of waste retrieval systems
technology, retrieval systems engineering, and the point where retrieval operations
are complete.

Floodplain Study — The INEEL floodplain study has not been finalized and could
impact options associated with the use of the tank void for the placement of a Class C
grout.

HLW or Incidental Waste Determination — The “Incidental Waste Determination”
methodology has not been applied to the TFF tanks. Therefore, its acceptance by the
NRC is unknown. This is due to the uncertainties in the interpretation of the
incidental waste definition, unique waste at the INEEL, and the evolving regulatory
direction being provided by the NRC.

Exemption from Nuclear Waste Policy Act (NWPA) — A repository for HLW that is
used only for atomic energy defense activity is exempt from the requirements of the
NWPA [NWPA Section 8(b)]. This exemption should be further researched to
identify possible alternative paths for the management of HLW in tanks.

Clean Closure Performance Standards - The Idaho Hazardous Waste Permitting
Bureau (HWPB) has verbally identified a potential issue concerning performance
standards for residue remaining in a system even though “clean closure” performance
standards are achieved. The HWPB, however, has not provided guidance concerning
acceptable performance standards for this residue. These performance standards may
affect the proposed closure methods.
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15.

16.

Separate CERCLA RI/FS — A CERCLA Remedial Investigation and Feasibility Study
(RUFS) will be performed for the releases associated with the TFF. The outcome of
this study is unknown at this time and could impact assumptions associated with the
placement of a landfill cap over the TFF by the CERCLA program.

Heel Characteristics — Existing heel characterization information is outdated and was

not conducted on each tank. Accurate heel characterization information could impact
the identified closure methods.

Schedule for Closure of the 18,400 and 30,000-Gallon Tanks — The date for submittal
of a Closure Plan to the State of Idaho and the subsequent closure of the 18,400 and
30,000-gallon tanks has not been identified. While the closure of these tanks is
outside the scope of this study, this could impact the TFF Closure cost and schedule.

After the above studies and uncertainties have been resolved, a TFF

Closure and Subsequent Use Option can be determined that meets the applicable
regulatory requirements and is technically and economically feasible.
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ICPP Tank Farm Closure Study

1. INTRODUCTION

In 1953, the Idaho Chemical Processing Plant (ICPP) located at the Idaho National Engineering
and Environmental Laboratory (INEEL) (see Figure 1-1) was chartered to recover fissile uranium by
reprocessing spent nuclear fuel (SNF). With the diminishing need to recover and recycle this material,
the United States Department of Energy (DOE) discontinued reprocessing SNF in April 1992. This
shifted the ICPP focus toward continued management and disposition of waste accumulated from
previous reprocessing activities. The current DOE mission for the ICPP includes management and
storage of the SNF, treatment and storage of the high-level waste (HL W) generated during past SNF
reprocessing, and low-level waste (LLW) generated from other ongoing and future operations and
activities.

The disposition of INEEL radioactive wastes is now under a “Settlement Agreement” (or “Batt
Agreement”) between the DOE and the State of Idaho. The Settlement Agreement requires that existing
liquid sodium bearing waste (SBW), and other liquid waste inventories be treated by December 31, 2012.
This agreement also requires that all HLW, including calcined waste, be disposed or made road ready to
ship from the INEEL by 2035. Sodium bearing waste (SBW) is produced from decontamination
operations and HLW from reprocessing of SNF. SBW and HLW are radioactive and hazardous mixed
waste; the radioactive constituents are regulated by DOE and the hazardous constituents are regulated by
the Resource Conservation and Recovery Act (RCRA). Calcined waste, a dry granular material, is
produced in the New Waste Calcining Facility NWCF).

Two primary waste tank storage locations exist at the ICPP (see Figure 1-2): Tank Farm Facility
(TFF) and the Calcined Solids Storage Facility (CSSF). The TFF has the following underground storage
tanks:

1. Four 18,400-gallon tanks (WM 100-102, WL 101)
2. Four 30,000-gallon tanks (WM 103-106)

3. Eleven 300,000+ gallon tanks. This includes nine 300,000-gallon tanks (WM 182-190) and
two (2) 318,000 gallon tanks (WM 180-181).

This study analyzes the closure and subsequent use of the eleven 300,000+ gallon tanks, hereafter
referred to as the 300,000-gallon tanks (see Figure 1-3). The 18,400 and 30,000-gallon tanks were not
included in the work scope and will be closed as a separate activity (see assumptions Section 5.2.2,
Future Studies, Section 12.1.6, and Uncertainties, Section 12.2.16).

This study was conducted to support the HLW Environmental Impact Statement (EIS) waste
separations options and addresses closure of the 300,000-gallon liquid waste storage tanks and
subsequent tank void uses. Figure 1-4 provides a diagram estimating how the TFF could be used as part

of the separations options. Other possible TFF uses are also discussed in this study.

Hazardous waste management facilities such as the TFF must eventually cease treatment, storage,
or disposal activities. When facilities cease use, the facilities must be maintained in a way that ensures
they do not pose a future threat to human health or the environment. Cease use for the TFF is defined as
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“lowering the liquid level of the tank to the greatest extent possible using existing tank transfer
equipment.”” The Consent Order (3/30/92) generated by the January 29, 1990, Notice of Noncompliance
(NON)), issued by the Environmental Protection Agency (EPA), requires the INEEL to cease use of five
of the 300,000-gallon storage tanks (WM-182 through WM-186) and vaults by 3/31/09. (See Figure 1-
3). The Consent Order also requires cease use of the other 300,000-gallon storage tanks (WM-180, WM-
181, and WM-187 through WM-190) and vaults by 6/30/15. The NON was issued because none of the
300,000-gallon tank vaults met the secondary containment requirements of Resource Conservation and
Recovery Act (RCRA). In addition, five of the tank vaults (WM-182 through WM-186) may not meet
current structural (seismic) requirements.

Laws governing hazardous waste management, specifically the Idaho Hazardous Waste
Management Act of 1983 (IHWMA) and RCRA are designed to ensure that facilities such as the TFF do
not pose a future threat to human health or the environment. This goal is achieved through a process
called closure.

Closure is the period following active management during which hazardous wastes are no longer
accepted at treatment, storage, and disposal facilities (TSDFs) such as the TFF. The Consent Order
requires cease use of the TFF (a storage facility), which then invokes TFF Closure. Closure requires the
INEEL to complete storage operations at the TFF, remove all waste and waste residue, and dispose of or
decontaminate equipment, structures, and soils associated with the TFF. Previously contaminated soils
have been designated in the Federal Facility Agreement/Consent Order (FFA/CO) to be remediated
through the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
program. Soils contaminated during TFF Closure activities will be cleaned up as part of closure. Tank
systems closed to landfill standards must apply a final cover or cap and submit a Postclosure Plan.
Postclosure, normally a 30-year period, applies only to land disposal facilities and facilities that cannot
decontaminate all equipment, structures, and soils (“clean close™). Some proposed closure actions
require postclosure. During postclosure, owners/operators conduct monitoring and maintenance
activities to preserve the TFF disposal system integrity and continue to prevent or control contaminant
releases from the TFF disposal units. Possible uses for the empty tank voids are:

1. Creating an LLW landfill for Class C radioactive grout as regulated by the NRC

2.  Creating a respository for CERCLA waste.

This report documents:
Methods to safely close the 11 large underground storage tanks, tank vaults, interconnecting waste
transfer lines and valving, tank cooling equipment, valve boxes, and instrumentation equipment entering

the tanks and vaults

1. Possible methods for using empty tank voids as an NRC landfill for the disposal of Class C
grout

2. Recommended path forward
3. Costs and schedules associated with the recommended Closure Plan(s)

4.  Project Data Sheets (see Appendix A).
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2. SCOPE AND OBJECTIVES

This study identifies options to close the TFF at the ICPP in support of the INEEL HLW
and Facilities Disposition EIS hereafter called the HLW EIS. The objectives and scope of this
study are presented below.

2.1 Objectives

The primary objectives for this study are to:

1.

Define and describe activities required for TFF Closure when the tanks are no longer
used for normal operations (referred to as "cease use").

Provide the closure method recommendations. These recommendations will be
based on the study findings and will identify issues that must be resolved before the
closure method is considered viable.

Provide options for TFF Closure and subsequent use.

Provide subsequent use recommendations for the tank voids that will remain after
closure.

Identify the major regulatory, compliance, and design requirements for each closure
and subsequent use option.

Provide cost-bounding estimates for the TFF Closure and subsequent use options
developed during the study.

Provide an estimated schedule outlining the major tasks with required start and
completion times for the closure and subsequent use options developed.

2.2 Scope

To accomplish these objectives, the work scope includes:

1.

Investigating and documenting regulatory requirements and compliance issues
applicable to closing the TFF per RCRA closure standards.

Developing preliminary design information to support RCRA closure of eleven
300,000-gallon tanks and the respective tank vaults.

Developing preliminary design information to support RCRA closure of the TFF
ancillary systems including waste transfer lines, valve boxes, instrumentation lines,
air lines, tank cooling coils, vessel off-gas (VOG) piping, and electrical conduits.

Developing closure methods.

Developing preliminary design information to support subsequent use of the tank
voids.
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6.  Developing subsequent uses for the tank voids.

7. Investigating and documenting regulatory requirements and compliance issues

applicable to using emptied tanks as an LLW landfill meeting the criteria for NRC
Class C waste.

8. Developing preliminary design information to support total TFF removal.

9. Providing cost and schedule information for the developed closure and subsequent use
options.

2.2.1 RCRA Closure and Subsequent Tank Void Use

The study objectives to provide closure and subsequent use option recommendations were
used to establish the two major areas of this study. This study investigates RCRA closure
methods and then identifies subsequent uses for the tank voids that remain after closure is
complete. Closure and subsequent use methods were developed using this methodology.

The closure methods are:

1. Total Removal Clean Closure (TRCC)

2.  Risk-Based Clean Closure (RBCC)

3. Closure to RCRA Landfill Standards (CLFS).

The subsequent tank void uses are:

1. Create an LLW landfill that meets NRC requirements for placing NRC Class C
waste in that landfill

2. Place waste generated from ICPP CERCLA remediation activities in the tank voids

3. Place clean grout in the tank voids.

The closure methods were mixed with the subsequent void uses to establish six closure and

subsequent use options (see Section 2.2.2). The separate closure and subsequent use methods are
discussed in the following subsections.

2.2.1.1 RCRA Closure

In support of the primary objectives listed above, TFF Closure methods were identified and
developed to close the TFF in accordance with RCRA closure standards.

RCRA closure paths that have been identified for closing the TFF to RCRA rules and
regulations are defined below. The first two RCRA closure methods are variations of clean
closure in which the mixed (radioactive and hazardous) wastes are either partially or totally
removed. The other closure method closes the TFF to RCRA landfill standards.
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2.2.1.1.1 Clean Closure—Two types of RCRA clean closure were identified for
further study and are listed below.

2.2.1.1.1.1  Total Removal—TRCC is defined for purposes of this study

Total removal of tanks, vaults, process piping, soils, and other contaminated
components such that contaminants are no longer detectable above background level

measurements within the TFF

2. Filling in the pit created during TRCC operations to grade level.

A detailed discussion on this form of RCRA closure and the various options that were
evaluated can be found in Section 7.1 of this study.

—

2.21.1.1.2  Risk Based—RBCC is defined for purposes of this study as:

1.  Leaving the tanks, vaults, and piping in place. This includes isolating each
individual tank system from the rest of the TFF by cutting, grouting (as applicable),
and capping the ancillary piping

2. Stabilizing the residual heel material in the tanks and vaults

NOTE: Hesel stabilization, for this study, shall be defined as the process that includes

washing, flushing, pumping, pH adjustment, heel displacement, and free liquid
elimination. ‘

3. Performing a material sampling and risk analysis of the remaining tank heel and
vault contaminants

4.  Verifying that the risk to public health from the remaining TFF residual heels meets
the Closure Plan acceptance criteria and that the total TFF Closure risk, when
combined with all other health risk sources at the ICPP, is consistent with the
cumulative risk assessment limits for the ICPP

5. Filling the vault void to minimize the chance of subsidence within the TFF.

NOTE: Subsidence minimization for RBCC is not a regulatory requirement. Subsidence
prevention for RBCC will be done as a best management practice.

This definition of RBCC leaves the tank voids open for subsequent use. The subsequent
uses are identified in Section 2.2.1.2.

A detailed discussion on this RCRA closure method can be found in Section 7.2 of this
study.




1.

2.21.1.2 Closure to Landfill Standards. CLFS is defined for purposes of this
study as:

Leaving the tanks, vaults, and piping in place. This includes isolating each
individual tank system from the rest of the TFF by cutting, grouting (as applicable),
and capping the ancillary piping

Stabilizing the residual heel material in the tank bottoms
Making provisions for a landfill monitoring system

Filling the vault void with grout to provide a cover over the tanks. This cover would

minimize liquid migration through the landfill and minimize subsidence within the
TFF.

NOTE: A CERCLA cap will cover the TFF once completely closed. This cap further

limits liquid migration through the landfill and will be the primary liquid
migration prevention system.

This definition of CLFS leaves the tank voids open for additional uses. These tank void
uses are described in the next section.

A detailed discussion on this form of RCRA closure and the various scenarios that were
evaluated can be found in Section 8.

2.2.1.2 Tank Void Subsequent Use

Filling the tank voids prevents tank subsidence. Methods to fill the tank voids were
identified. Filling Methods 2 through 4 were developed and are discussed as part of the work
scope (see Section 8.4). Filling Method 1 was not developed since this fill material would not
provide the same level of subsidence prevention and, if used, would be bounded by the other

methods.

Tank void filling methods identified include:

1.

2.

Filling the tank voids with sand, gravel, or other "clean" fill materials

Filling the tank voids with clean grout (i.e., grout that contains no radioactive or
hazardous wastes)

Creating an "NRC Landfill" by filling the tank voids with LLW grout containing
Class C radioactive waste

Filling the tank void with CERCLA waste.
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2.2.2 TFF RCRA Closure and Subsequent Use Options

Six TFF Closure and subsequent use options were formulated by combining the three
RCRA closure methods with the three subsequent tank void use methods. Option 1 has no
subsequent use identified, as the TFF would be completely removed under this option.

Table ES-1, located in the executive summary, shows the closure and subsequent tank void
use options identified by this study and the main actions conducted during closure and subsequent
use operations. The closure and subsequent use option numbers were selected based on
regulatory path criteria and does not indicate the recommended closure path order.

2.2.3 Regulatory Responsibility Transfer to CERCLA

RCRA CLFS requires cap installation over the entire facility and long-term monitoring.
Cap installation and long-term monitoring are also required when using the tank void as an LLW
landfill for near-surface disposal of Class C grout. The CERCLA program has also identified the
need for capping and long-term monitoring at the ICPP due to the nature and extent of
contaminants. To avoid duplication, the need to transfer regulatory responsibility for the TFF
capping and long-term monitoring from RCRA or NRC to CERCLA has been identified. The

actual CERCLA transfer timing and scope must be negotiated between the regulatory agencies
involved in the TFF soil remediation and closure activities.

RCRA closure involves Options 1 through 6 as shown in Table ES-1. Only Options 2
through 6 require a regulatory authority transfer to CERCLA. The regulatory transfer timing of
the various options, subject to negotiation, is discussed below.

2.2.3.1 Options 3 and 5 Transfer to CERCLA. Options 3 and 5 transfer the TFF from
RCRA to CERCLA after:

1.  Tank isolation (see Section 7.2.1 for Option 3 and Section 8.1 for Option 5)
2.  Heel stabilization (see Section 7.2.2 for Option 3 and Section 8.2 for Option 5)

3. Placement of a cap inside the vault void (see Section 7.2.3 for Option 3 and
Section 8.3 for Option 5).

For Options 3 and 5, the tank void is left empty for future use by CERCLA. CERCLA
would assume the responsibility for managing the remaining tank voids, long-term monitoring,
and installing a final cap or cover over the entire TFF. This study assumes that CERCLA waste
will be placed into the tank void by CERCLA. The cost estimates for Options 3 and 5 include the

cost of CERCLA waste installation. This allows a comparable cost analysis to be performed
against all six options.

2.2.3.2 Option 6 Transfer to CERCLA. Option 6 transfers the TFF from RCRA to CERCLA
after:

1.  Tank isolation (see Section 8.1)

2.  Heel stabilization (see Section 8.2)
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3. Placement of a cap inside the vault void (see Section 8.3)

4. Placement of clean grout inside tank void (see Section 8.4).

l}

For Option 6, the vault and tank voids would be filled with clean grout, then regulatory

responsibility would be transferred to CERCLA for long-term monitoring and installing a final
cap or cover over the entire TFF.

2.2.3.3 Options 2 and 4 Transfer to CERCLA. Options 2 and 4 Transfer to CERCLA.
Options 2 and 4 require coordination between RCRA, NRC, and CERCLA programs to avoid
duplication of effort associated with the responsibilities for installation of a final cap or cover,
maintenance, and long-term monitoring. This would require negotiating the actual transfer points
between RCRA, NRC, and CERCLA. These negotiated transfer points would define the
regulatory responsibilities concerning the final cap or cover placement over the entire TFF,
maintenance, and long-term monitoring. The expected transfer point where the TFF would be
transferred from RCRA to NRC regulatory authority is after:

1. Tank isolation (see Section 7.2.1 for Option 2 and Section 8.1 for Option 4)

2. Heel stabilization (see Section 7.2.2 for Option 2 and Section 8.2 for Option 4)

3. Placement of a temporary cap inside the vault void has occurred (see Section 7.2.3
for Option 2 and Section 8.3 for Option 4).

The expected transfer point where the TFF would be transferred from NRC to CERCLA
regulatory authority is after:

1. Placement of NRC Class C grout inside the tank void has occurred (see Section
7.2.4 for Option 2 and Section 8.4 for Option 4).

The responsibilities for final cap or cover installation over the entire TFF and long-term
maintenance and monitoring would be transferred to CERCLA upon grout placement. The cost
estimates for Options 2 and 4 include the cost of NRC Class C waste installation. This allows a
comparable cost analysis to be performed against all six options.

NOTE: Negotiations with the various regulatory agencies (State of Idaho, EPA, NRC,
and DOE) must take place at an early stage of the closure process. These
negotiations would specify the responsibilities for each agency and identify the
timing for regulatory transfer.

2.2.3.4 Option 1 with No Transfer to CERCLA. Option 1 does not transfer the TFF to
CERCLA. This option removes all contaminants in the tanks, vaults, piping, and excavated soil.

Therefore, no additional regulatory interaction is required at this point. Option 1 completes
RCRA closure after:

1. The total removal of tanks, vaults, process piping, soils, and other contaminated
components such that the risk associated with the contamination in the soil are
below release criteria for the ICPP

2. Filling in the remaining pit created during TRCC operations to grade level.
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3. TANK FARM DESCRIPTION

The TFF is used to temporarily store mixed waste until the waste is converted into a solid form at
the NWCF. The TFF (see Figure 1-3) consists of mixed waste underground storage tanks, tank vaults,
interconnecting waste transfer lines, valve boxes, valves, airlift pit, cooling equipment, and several small
buildings containing instrumentation and valving for the waste tanks. This study focuses on closing the
11 large 300,000-gallon storage tanks and associated TFF items.

Presented below are descriptions of major components within the TFF. Major components include:

1. Tanks
2. Vaults

3. Process piping.
3.1 Tanks

The TFF contains stainless steel storage tanks with capacities ranging from 18,400 to
318,000 gallons®. The eleven 300,000 to 318,000-gallon tanks (see Figure 3-1) are contained in
underground, unlined concrete vaults and will be referred to as “300,000-gallon™ tanks in this report. The
300,000-gallon tanks store liquid wastes before calcination. These liquid wastes in the tanks are acidic,
ranging in molarity from 0.43 to 2.65 moles H+/liter. The liquid wastes are regulated as a RCRA mixed
waste (hazardous and radioactive) and are derived from a number of sources including: CPP-601 as
extraction process raffinates; FAST; the PEW Evaporator System’s bottoms; PEW/Cell floor drain tanks;
the Headend Process and Process Cells; the Westside Hold-up tank; and the NWCF.

Waste inventory and characterization information are presented in Section 4.2 of the “Waste
Inventories Characterization Study.”*! Characterization information includes chemical, radiological, and
physical data for the high-level liquid wastes, sodium-bearing wastes (SBW), and the known solids and
liquids that comprise the tank heels. The heels, for the purpose of this study, include the remnants of the
stored waste and any precipitate remaining in the bottom of the tank after the tank is emptied as low as
possible using existing liquid transfer equipment (steam jets or air lifts). Information concerning the EPA
hazardous waste numbers and treatment standards for the TFF waste are identified in Tables 8-1 and 8-2
of the “Regulatory Analysis and Proposed Path Forward for the Idaho National Engineering Laboratory
High-level Waste Program.”*? It should be noted that up to date heel characterization information does
not exist and additional heel characteristic data are required before closure activities begin.

Eight of the eleven 300,000-gallon tanks contain stainless steel cooling coils to maintain the liquid
waste temperature below 35°C for fluoride-containing waste and below 55°C for nonfluoride-containing
waste. The liquid waste is maintained below these temperatures to minimize corrosion of the stainless
steel tanks. The lower tank temperature also reduces the liquid surface evaporation rate. This lowered
evaporation rate reduces condensation in the buried condenser offgas lines. Demineralized water in the
cooling coils circulates through a closed system and is cooled in turn by secondary cooling water.

* The 18,400-gallon and 30,000-gallon tanks are not covered within the scope of this study. The schedule for
submittal of a Closure Plan to the State of Idaho for these tanks and their subsequent closure has not been identified.
See Section 12.2.16 “Schedule for Closure of the 18,400 and 30,000 Gallon Tanks.”
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Access to the 300,000-tanks is provided through risers. Each tank has four to five 12-inch risers.
Tanks WM-184 through WM-190 also have one to two 18-inch risers. Most risers have equipment
installed in them such as radio frequency probes for level measurement, corrosion coupons, or waste
transfer equipment (steam jets and air lifts). With the exception of Tanks WM-189 and WM-190, two
steam jets are located inside each tank. WM-189 and WM-190 have one steam jet and one air lift per
tank. A single steam jet can transfer waste out of a tank at approximately 50 gallons per minute (gpm)
and an air lift can transfer waste out of a tank at approximately 35 gpm. Table 3-1 provides generalized
information on the 300,000-gallon tanks.

As noted in Table 3-1, the dimensions and materials for Tanks WM-180 and WM-181 vary from
the other tanks. WM-180 and WM-181 were constructed in 1951-52 and are slightly larger
(318,000 gallons) than the other nine tanks (300,000 gallons). Tanks WM-182 through WM-184 were
constructed in 1954-1955; WM-185 and WM-186 were constructed in 1955-1957; WM-187 and WM-

188 were constructed in 1958-1959. Waste storage tank construction was completed when Tanks WM-
189 and WM-190 were built in 1964.

3.2 Vaults

Each 300,000-gallon storage tank is totally enclosed in a concrete vault. The vaults vary in design
(see Figure 3-2) but all are constructed of reinforced concrete. Tanks WM-180 and WM-181 are enclosed
in cast-in-place octagonal vaults. Tanks WM-182 through WM-186 are enclosed in pillar-and-panel style
octagonal vaults. Tanks WM-187 through WM-190 are enclosed in a cast-in-place square 4-pack. The
6-inches thick concrete roofs are covered with approximately 10 ft of soil for radiation protection of
personnel. Tanks WM-180 and WM-181 are bolted to the floor of their respective vaults. Tanks
WM-182 through WM-190 rest on a thin sand layer atop a concrete pad in the respective vault.

Table 3-2 provides generalized physical information about the tank vaults.

Vaults for WM-180 and WM-181 each contain one leak detection sump (120 gallons). Vaults for
WM-182 through WM-188 each have two hot sumps (7.5 gallons/sump). WM-189 and WM-190 each
have two hot sumps (22.5 gallons) and one larger cold sump (1,011 gallons). Cold sumps are used for
rain water, snow melt, or any surface water infiltration. The sumps are equipped with liquid level sensors
to detect tank contents or surface water leakage into a vault. Each vault sump has transfer jets (capacity
of 20 gallons/minute) that empty sump contents to WL-102, WL-133, the PEW Evaporator feed
collection tanks in CPP-604, or back into the tank enclosed by the vault. Vault sumps for WM-180 and
WM-181 can be emptied to the alternate tank but not back to the tank enclosed by the vault.

The various tank and vault designs have different abilities to withstand a seismic event. Studies**
through 3-8 \were performed to determine if the vaults and tanks would meet seismic criteria set forth by DOE
Standard 1020 and DOE-ID AE Standards. The cast-in-place octagonal vaults (WM-180 and 181) and
the cast-in-place square 4-pack vaults (WM-187 through WM-190) have been qualified through studies to
meet the seismic criteria. On the other hand, the pillar-and-panel octagonal vaults (WM-182 through
WM-186) may not qualify®. Cease use of the pillar-and-panel vaults will occur before the other tanks
because these vaults may not meet the seismic criteria.

b Initially none of the tank vaults passed a seismic analysis. Later, a more refined analysis was performed to show that six of the 11 vaults met
the current requirements. Such a refined analysis was planned for the remaining five vaults, but was cancelled due to a lack of funding. It was
thought, however, that they could also pass but it was never proven because the analysis was not performed. Also, today’s seismic requirements
would be less stringent then those against which the original analysis was performed. The original analysis was performed to an equivalent safety
hazards analysis Performance Category (PC) of PC4; today an analysis would use PC-3.
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Table 3-2. Vault description.”

Vault Type Dimension '
Type: Octagonal Cast-in-Place I
Used on: WM-180 and WM-181
Inside octagonal width 56 ft— 0 in. '
Height 36 ft—9in. i
Approximate vault volume 3,550 yd® |
Approximate vault volume minus tank volume 1,500 yd® l
Type: Octagonal Pillar & Panel m
Used on: WM-182 through WM-186
Inside Octagonal Width 58 ft— 10 in. ,
Height 32ft-0in ‘
Approximate vault volume 3,100 yd3
Approximate vault volume minus tank volume 1,100 yd’ l

Type: Square Cast-in-Place Four Pack
Used on: WM-187 through WM-190

Overall outside four pack dimensions
Single vault dimensions (inside)
Height

Approximate vault volume

Approximate vault volume minus tank volume

120 ft- 0 in. x 122 ft - 0 in.
56 ft-0in.x 56 ft- 0 in.
32 ft—0in.

3,750 yd’

1,750 yd®

a. Values shown in table are approximations to aid in cost estimation and provide a general tank description.

An engineering study>® was performed to evaluate the effects of various vehicle loads on the TFF
vaults. The study was initiated because of a specific concern that large cranes, multiple trucks, or other
equipment placed within the TFF could damage or collapse the TFF vaults. Vault damage would most
likely cause damage to the tank contained inside. Based on this study, load limits were established for
vehicular loads within the TFF to ensure the TFF vaults were not overstressed. Before entry into the TFF,
load configurations that might exceed limits specified by established load studies must be evaluated to
ensure damage to the vaults does not occur. See Section 6.2 for a detailed discussion of this subject.

3.3 Waste Transfer Systems

Liquid wastes from the various plant areas at ICPP are transferred to the TFF through underground,
stainless steel lines. High-level liquid waste was either transferred directly to one of the 300,000-gallon
storage tanks, or was directed to Tanks WM-100 through WM-102 for temporary storage. These HLW
generating processes have ceased and the lines from these processes to the tanks have been capped.
Concentrated PEW Evaporator bottoms are directed to Tank WL-101 for temporary storage, then

3-6
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transferred to one of the 300,000-gallon storage tanks. Steam jets or airlifts with nonmoving parts are
used to transfer wastes throughout the TFF.

All buried lines that transport waste are enclosed in pipe encasements. Originally, there were three
main types of pipe encasements in the TFF: split tile, stainless steel-lined concrete troughs, and double-
walled stainless steel pipe. However, during recent TFF upgrades (1993-1995), pipe sections encased
with the split tile have either been replaced or abandoned in place. Waste transfers currently take place
through pipes housed in stainless steel-lined concrete troughs or double-walled stainless steel pipe.
Mixed waste lines are generally covered with 10 to 15 feet of soil.

Waste leaking from a line into an encasement drains into a valve box sump where it is detected by
radiation instruments and/or sampling. A leaking line is immediately taken out of service and is not
reused until it has been repaired. Wastes collected in the valve box sumps are jetted to tank WL-133 or
drained to valve box C-12. Wastes collected in valve box C-12 are jetted to WL-133.

Waste transfer valves are located in stainless steel-lined, reinforced concrete boxes and manually
operated using reach rods. The valve boxes are designed to provide access to the valves for inspection and
maintenance. Manually operated valves control liquid waste routing within the TFF and also between the
process areas and the TFF. During the recent upgrades, some original bellow seal globe valves were
replaced with remotely repairable ball valves. New valve boxes were built as necessary.

Buried concrete junction boxes are located at points of direction change in pipe runs. These

junction boxes serve as protection for pipe joints and were installed to permit access to underground
piping for future line modifications and valve installation.
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National Engineering Laboratory, October 1990.

3-9. Lincoln Malik and Said Bolourchi, Evaluation of Existing Vaults for Vehicle loads, HLWTFR
Project, Advanced Engineering Consultants, Inc., San Francisco, CA, August 1993.
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4. REGULATORY AND ENVIRONMENTAL ANALYSIS

This section identifies the primary federal and state permits, licenses, and other entitlements
associated with protection of the environment and public that are anticipated to be required for the
IHWMA, RCRA Closure of the TFF, and NRC licensing as a near surface LLW disposal site. Because
the action and associated impacts are undergoing refinement as additional information becomes available,
this section will be revised as necessary to reflect the project and regulatory status.

Appendix B provides a summary of laws, regulations, executive orders, and DOE orders that are
applicable, in general, to an INEEL project. Specific laws or activities anticipated to require permits,
approvals, or revision due to the proposed actions are identified in Table 4-1. Additional information on
issues such as the JIHWMA, RCRA TFF Closure, and NRC permitting has been provided in the sections
following the table. A list of requirements and assumptions are provided in Section 5.

4.1 Tank Radioactive Waste Classification

Radioactive waste disposal or storage is regulated by DOE and the NRC pursuant to the Atomic
Energy Act and the Energy Reorganization Act. DOE's guidance for classifying waste is contained in
DOE Order 5820.2A, “Radioactive Waste Management.” The order classifies waste into HLW, LLW,
and transuranic, hazardous, and mixed waste. NRC guidance on waste classification is contained in
10 CFR 60, “Disposal of High-Level Radioactive Wastes in Geologic Repositories,” and in 10 CFR 61,
“Licensing Requirements for Land Disposal of Radioactive Waste.” HLW is defined in 10 CFR 60 as:

1. Irradiated reactor fuel.

2. Liquid wastes resulting from the operation of the first cycle solvent extraction system, or
equivalent, and the concentrated wastes from subsequent extraction cycles, or equivalent, in
a facility for reprocessing irradiated reactor fuel.

3. Solids into which such liquid wastes have been converted. LLW is classified as A, B, C, and
greater-than-Class C in 10 CFR 61.55.

Radioactive waste classification determinations involve two primary considerations:

1. Consideration must be given to long-lived radionuclide concentrations whose potential
hazard will persist long after such precautions such as institutional controls, waste form, and
deep disposal have ceased to be effective

2. Consideration must be given to shorter-lived radionuclide concentrations for which
requirements on institutional controls, waste form, and disposal methods are effective.
Presently, DOE LLW disposal is not regulated by the NRC; however, NRC rulings regarding
waste treatment and waste feed limitations will affect classifying waste subject to HLW
disposal requirements.

A waste radioactive classification analysis has been conducted on the TFF waste based on existing rules,
laws, regulations, and implementing DOE orders associated with radioactive waste disposal.*' This
analysis identified a path forward for sodium-bearing and calcined waste management in the tanks. The
analysis identified that “the sodium-bearing waste should not be classified as HLW since it originated
from sources that are predominantly incidental to spent nuclear fuel reprocessing.” The report noted that
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Table 4.1. Potential permits and approvals for tank closure and use as radioactive waste disposal site for

NRC Class C grout.

Law, Order, Consent Order Impacted

Discussion

Atomic Energy Act (AEA) and Energy
Reorganization Act

During closure, tank heel will be sampled and characterized to
verify that it meets incidental LLW standards. Heel
characterization will determine NRC and DOE regulations
applicability and compliance with the Batt Agreement.
Information will also be used to support risk assessment
calculations.

Clean Air Act (CAA) and National Emission
Standards for Hazardous Air Pollutants
(NESHAPs)

RCRA Closure and Class C grout emplacement: CAA — Permit
to construct (PTC); NESHAPs — Application to construct (ATC)
is required if radionuclide emissions exceed .1 mrem/yr using
40 CFR 61 App. D criteria. Continuous monitoring is required
for each source with the unmitigated potential emissions >

.1 mrem/yr. NESHAPs analysis will include potential emissions
from radiolysis of Class C grout and heel.

HWMA (RCRA) Closure

HWMA closure of the TFF requires Closure Plan submittal to
and approval from the State of Idaho. All activities would be
conducted in accordance with the approved plan.

National Historic Preservation Act

Requires consultation with Idaho State Historic Preservation
Officer and compliance with substantive requirements identified.

NRC Licensing as Near-Surface Disposal
Area (AEA) (NRC Class C Grout Option
only)

Legislation pending. Currently, DOE LLW disposal facilities are
not regulated by NRC, but future NRC oversight is being
evaluated.

RCRA Subtitle D Landfill Requirements
applicable to NRC Class C Disposal Site (40
CFR 257)

Disposal of NRC Class C waste would be required to meet
equivalency of RCRA Subtitle D landfill standards. Compliance
to Subtitle D standards are required for disposal of treated mixed
waste (i.e., waste that no longer exhibits any hazardous
characteristics and has been delisted).

Executive Order 11988 (Floodplain
Management).

Evaluate site w/ final floodplain maps (to be developed by others
and approved by DOE). Prepare NRC analyses to determine
impacts if manmade flood barriers are not in place; identify
ability of design to mitigate impact.

INEEL Site Treatment Plan (STP)

Estimate waste volume generated from activities. If the volume
of waste generated exceeds the STP volumes, update plan. Plan
is updated annually.

Federal Facility Agreement/Consent Order

CERCLA coordination required. CERCLA sites in WAG 3

[FFA/CO (CERCLA)] would be impacted due to ground-disturbing activities at the
TFF. Wastes and residue left in place (or emplaced) would
require evaluation to determine the impact to the CERCLA
Record of Decision (ROD).

3/3/92 Consent Order 3/31/09 cease use of Tanks WM-182, 183, 184, 185, 186, and

(w/ 3/17/94 Mod) vaults. Also identifies lines.

6/30/15 cease use of Tanks WM-180, 181, 187, 188, 189, 190
and vaults. Also identifies lines, valves, and junction boxes.

Settlement (Batt) Agreement

Identifies that all sodium-bearing waste treatment is to be
completed by December 31, 2012.

Stormwater Pollution Prevention Plan (SWPPP)

Modify ICPP SWPPP to address impacts from activity.
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the sodium-bearing waste exceeds NRC Class C waste limits because of transuranics only. The removal
of approximately 99% of the transuranics would reduce the waste to below the Class C limit and the
feasibility of technology to remove the transuranics has been demonstrated. The nonsodium-bearing
waste is considered HLW when gauged against 10 CFR, Part 60. Part 60 defines HLW as irradiated ’
reactor fuel, liquid wastes resulting from operation of first-cycle solvent extraction system, or equivalent,
and the concentrated waste from subsequent extraction cycles or equivalent, in a facility for reprocessing
irradiated reactor fuel and solids into which such liquid wastes have been converted. The report identified
that sodium-bearing waste and newly generated waste from decontamination activities are not a result of
first cycle raffinate or subsequent extraction cycles (Reference 4-1).

In response to a petition from the State of Washington and others, the NRC determined that only
the most radioactive raffinate solutions, such as first-cycle raffinate, might be HLW, while the other waste
streams of lower activity are incidental wastes and fall into another category. These incidental wastes
include such wastes as ion exchange resins, some sludges, and waste generated from further treatment of
HLW. This treatment of any wastes to meet Class C limits would occur before emplacement of the
grouted waste in a near-surface waste radioactive disposal landfill. '

The heel remaining in the tank system will be characterized as part of the tank decontamination and
preclosure activities. This information will be used to verify that the heel is not HLW as defined by
applicable regulations, DOE orders, and NRC requirements.

4.1.1 Incidental Waste Determination

TFF Closure is dependent upon meeting the Incidental Waste Criteria for the HLW residue
(nonsodium-bearing waste residue) remaining in the tanks. Meeting these criteria would require a
demonstration that this residue is an incidental waste and not HLW. This demonstration would be based
on guidance provided by NRC’s Incidental Waste Criteria (FR Vol. 58, No. 41, p. 12342). A point by
point analysis of how the TFF Closure would achieve the Incidental Waste Criteria is discussed in the
following sections.

4.1.1.1 Processed to the Maximum Extent Practical. The HLW must be or has been processed

(or will be further processed) to remove key radionuclides to the maximum extent that is technically and
economically practical.

Analysis: This criterion has not been established for in situ wastes. Because of a lack of guidance,
it is the intent of this discussion to develop a rationale for why the tank residue would meet the incidental
waste criteria based on the proposed clean closure activities.

Discussion of NRC’s Intent: The NRC identified the standard employed in distinguishing
HLW from incidental waste and the policies that underlie the adoption as follows: (FR Vol. 58,
No. 41, p. 12342)

The clearest expression of the overall regulatory objectives is the Atomic Energy Commission's
(AEC’s) explanatory statement when it promulgated appendix F-namely, "that the public interest
requires that a high degree of decontamination capability be included in such facilities and that any
residual radioactive contamination after decommissioning be sufficiently low as not to represent a
hazard to the public health and safety." 35 FR 17530, November 14, 1970. As we read the AEC's
intent, the reference to "a high degree of decontamination capability" leaves a substantial degree of
discretion. It certainly does not rule out consideration of economic factors as well as technical ones.
It was the AEC's contemporaneous practice to consider financial impacts as, for example, in
controlling releases of radioactive materials from licensed facilities to the lowest levels "technically



and economically practical." AEC Manual Chapter 0511. When the AEC spoke of a "high degree" of
decontamination capability, we believe that it was guided by similar considerations. Moreover, from
a policy standpoint, this makes good sense, for so long as there is adequate protection of public health

- and safety, it would not be prudent to expend potentially vast sums without a commensurate
expectation of benefit to health and the environment.

Achieving a "high degree of decontamination capability" implies, then, that the facility should
separate for disposal as much of the radioactivity as possible, using processes that are technically and
economically practical. In addition, however, as the AEC's statement indicates, the residual
radioactive contamination should be sufficiently low as not to endanger public health and safety.

These principles-high decontamination capability and protection of health and safety-are the
essential benchmarks that have influenced the development of NRC's position vis-a-vis DOE on the
question of the proper classification of the tank wastes and grout at Hanford.

Application of Closure of the TFF to AEC Intent: In review of the AEC’s intent, the TFF
Closure fully meets the original intent. The TFF Closure provides a high degree of decontamination
capability and establishes that residual radioactive contamination after decommissioning is sufficiently
low as not to represent a hazard to the public health and safety. This is documented by the performance
of a risk assessment. The actual level to which the tanks will be decontaminated depends on the
economic and technical feasibility of the selected closure method. The following is a discussion of
compliance with the Incidental Waste Criteria.

4.1.1.2 Technically and Economically Practical. The criteria for technically and economically
practical are determined by the total life-cycle cost per curie removed and the point where additional
removal costs increase significantly. As only technically practical TFF decontamination methods are
considered, this meets the technically and economically practical criteria.

4.1.1.3 Solid Physical Form. The incidental wastes will be incorporated in a solid physical form at a

concentration that does not exceed that applicable concentration limits for Class C low-level waste as set
outin 10 CFR part 61.

Analysis: As part of the closure process, heel removal will be conducted. This heel removal
process, consisting of heel flushing, agitation, and removal is expected to reduce the concentration of any
remnants of the radioactive heel remaining in the tanks to the required levels. Upon completion of the
heel removal process, grout would be placed in the tank system using a grout placement system. It is
projected that the solidified heel remnants would not exceed the applicable concentration limits for
Class CLLW as set out in 10 CFR part 61.

4.1.1.4 Managed Pursuant to the Atomic Energy Act. The incidental wastes are to be managed

pursuant to the Atomic Energy Act, so that safety requirements comparable to the performance objectives
set out in 10 CFR part 61 are satisfied.

Analysis: Class C limits are linked to:

1. A 500 year, 500 mrem/year dose standard to a hypothetical member of the public
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2. Providing a 10,000 year protection standard for groundwater resources.®

Additional requirements include protection of individuals from inadvertent intrusion (10 CFR
61.42), protection of individuals during operations (10 CFR 61.43), and disposal site stability after
closure (10 CFR 61.44). The closure methods being proposed are expected to meet this standard based on
engineering judgement.

4.1.1.5 Incidental Determination for Risk-Based Closure Tank Residue. Based on the

previous analysis, closure decontamination effluent and the nonsodium-bearing residual wastes remaining
in the tank after closure should be classified as incidental waste. These wastes are remnants from the tank
emptying and decontamination process and would be wastes incidental to the process of recovering HLW.

4.2 Air Permitting Applicability

An air permit applicability determination (APAD) will be prepared to assess the potential air and
radionuclide emissions from the proposed activity. Idaho regulates emissions associated with the Clean
Air Act (CAA) pollutants. These regulations for the control of air pollution that are found in IDAPA
16.01.01, Rules of the Department of Health and Welfare, Title 01, Chapter 01, "Rules for the Control of
Air Pollution in Idaho.” It is anticipated that the RCRA Closure and filling with NRC grout will require a
permit to construct (PTC) from the State of Idaho as identified in IDAPA 16.01.01.201.

Potential radionuclide emissions are also regulated by EPA through the National Emission
Standards for Hazardous Air Pollutants (NESHAPs) regulations. To determine NESHAPs compliance,
modeling is conducted to establish the dose to the maximally exposed individual (MEI) at that site
boundary. If the modeled unmitigated potential emissions exceed 0.1 mrem/yr, then a continuous
emissions monitor would be required on new or modified emission source. If the radionuclide emissions
exceed .1 mrem/yr using 40 CFR 61 Appendix D criteria, an application to construct (ATC) would be
required. This monitoring would be required of all emission points for activities associated with the
RCRA Closure and NRC Class C grouting.

4.3 IHWMA (RCRA) Closure

The State of Idaho regulates the hazardous components stored in tanks such as those at the TFF
through the Idaho Department of Health and Welfare (IDHW) Rules, Regulations, and Standards for
Hazardous Waste, adopted pursuant to the IHWMA. The IDHW Division of Environmental Quality’s
(DEQ’s) Hazardous Waste Permitting Bureau (HWPB) is the state organization with closure oversight of
IHWMA regulated facilities. The IHWMA incorporates the federal regulations of RCRA. For purposes
of this analysis, the RCRA citations adopted by the State of Idaho are provided in lieu of the Idaho
Administrative Procedure Act (IDAPA) citation in order to avoid confusion. This analysis also uses the
term “clean closure” to identify an IHWMA-regulated unit where the waste was removed (complete or
total removal) or rendered nonhazardous or of minimal risk to public health and the environment. This
determination maybe supported by a risk assessment.

¢ Cochran, J. R. and Shyr, L. J., “Regulatory Closure Options for the Residue in the Hanford Site Single-Shell
Tanks,” Sept. 30



4.3.1 Regulatory Overview
The closure and postclosure regulations can be divided into two parts:
1. General standards in 40 CFR Parts 264/265, Subpart G

2.  Technical standards for specific types of hazardous waste management units found in
Parts 264/265, Subparts I through X. Part 264 regulates TSDFs that have received a Part B
permit, while Part 265 regulates those facilities that are “interim status” facilities that have
not yet received a Part B permit.

The TFF is currently composed of interim status units and would be closed under Part 265. The
TFF is also impacted by a Notice of Noncompliance (NON) issued by the State of Idaho on January 29,
1990. The resulting Consent Order was signed on April 3, 1992. The NON was based primarily on
secondary containment issues for the TFF and hazardous waste storage. Section 6.10 of the Consent
Order provides schedules for either bringing the TFF into compliance with secondary containment
requirements or closing the tanks. On March 17, 1994, the NON Consent Order was modified to

incorporate terms of the “Settlement Agreement” (a.k.a., the Batt Agreement) among DOE, the State of
Idaho, and the Navy.

The closure requirements ensure that a specific unit or facility will not pose a future threat to
human health or the environment after a TSDF closes. Each facility must be closed in a manner that
minimizes the need for care after closure; controls, minimizes, or eliminates the escape of hazardous
waste, hazardous leachate, or hazardous waste decomposition by-products; and meets the closure
requirements for each type of unit (40 CFR 265.111).

Facilities such as those found at the INEEL often have several different hazardous waste
management units that close at different times. The regulations account for this possibility by
differentiating between partial closure and final closure. Partial closure means closure of one or more
hazardous waste management units at a facility where other hazardous waste management units remain
active. The closed portion (also "inactive portion") of a facility is defined as that portion of a facility that
has been closed in accordance with an approved Closure Plan and applicable regulatory requirements,
while the active portion of the facility is that portion where treatment, storage, or disposal operations are
being conducted and which is not closed. Final closure of a facility occurs when all hazardous waste
management units at a facility are closed according to closure regulations so that waste management
activities under Parts 264/265 are no longer conducted at the facility (40 CFR 260.10).

All TSDFs must submit Closure Plans for both partial and final closure in accordance with
40 CFR 265.112. These plans explain in detail how the owner or operator will achieve the closure
performance standard under 40 CFR 265.111. Closure plans are subject to approval by the State of Idaho
and, following approval, all closure activities are conducted in accordance with the plan.

4.3.2 IHWMA (RCRA) Closure Standards for the Tank Farm Facility

The TFF consists of 11 interim status units regulated as tank systems (40 CFR Subpart J). The TFF
does not currently have State of Idaho approved Closure Plans meeting the standards found in 40 CFR
265.197. This analysis provides information associated with alternative methods of closure and void
filling for evaluation in the INEEL HLW EIS. It is anticipated that this EIS will evaluate these
alternatives and identify a preferred closure method for the TFF. This information would then be used to
develop a Closure Plan for the State of Idaho’s review and approval. The following section provides
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information on the closure schedule and requirements associated with tank systems regulated under the
IHWMA (RCRA).

4.3.3 Mechanisms for Closure Plan Submittal

Closure Plan submittal to the State of Idaho for INEEL interim status units may be accomplished
by two mechanisms. The first, and most common method, is the identification of the Closure Plan’s
submittal date in the “RCRA Part B Permit Application Workplan for the Idaho National Engineering
Laboratory.” Closure schedules identified in the work plan are prioritized based on factors such as :

1. Pending discontinuation of a TSDF’s operations

2. Waste volume to be removed

3. Condition of the unit

4.  Any potential threats to human health and the environment that may exist.

The second method of submittal is the identification of a unit’s closure schedule through the
judicial system - normally a Consent Order that is in response to an NON. The schedule for submittal of
the TFF Closure Plan to the State of Idaho has not been identified in the workplan or in a Consent Order.

4.3.4 Closure Schedule

Closure regulations establish specific timetables for closure activity initiation and completion.
Figures 4-1 and 4-2 depict the typical closure timetables for systems with and without approved Closure
Plans. One element of this timetable is prior notification to the IDHW of closure commencement. The
Closure Plan for a tank system (and notice of pending closure) must be submitted to the IDHW at least
45 days before the date that final closure is expected. Then, the owner or operator must treat, remove
from the site, or dispose of all hazardous waste onsite within 90 days of receipt of the final hazardous
waste volume, or within 90 days of the Closure Plan approval, whichever is later [40 CFR 265.113(a) and
(®)].

The regulations identify that closure activities must be completed within 180 days of Closure Plan
approval, or within 180 days of receiving the final volume of hazardous waste, whichever is later.
Closure plans may provide for a schedule extension and decontamination sequence to handle complex
systems such as a multiple tank system like the TFF.

4.3.5 Overview of RCRA Closure Alternatives and Requirements

Closure provides for the removal or decontamination of all waste residues, contaminated
containment system components (liners, etc.), contaminated soils, and structures and equipment
contaminated with waste, and appropriate management. If the owner or operator demonstrates that not all
contaminants can be practicably removed or decontaminated as required, then the owner or operator must
close the tank system and perform postclosure care of the system in accordance with the closure and
postclosure care requirements that apply to landfills (40 CFR 265.310). In addition, for the purposes of
closure and postclosure, such a tank system is then considered to be a landfill, and the owner or operator
must meet the requirements for landfills specified in 40 CFR, Subparts G and H.
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Wastes (e.g., equipment and materials to be disposed, equipment decontamination residuals and
rinsates, and personal protective equipment) would be generated by the closure activities. These wastes,
called “newly generated wastes™ would require a hazardous waste determination. Newly generated
hazardous waste would have special requirements for its management imposed due to the waste codes.
Environmental Protection Agency (EPA) has restricted the land disposal of untreated hazardous waste
under 40 CFR 268 (known as land disposal restrictions or LDRs). The regulations require that waste be
treated to a treatment standard based on the performance of the best demonstrated available technology
(BDAT) for that waste. These treatment standards can either be numerical (expressed as a concentration
of the hazardous constituent), or technology-specific (requiring the use of a specific technology). Waste
codes may be removed by demonstrating to EPA that the waste is no longer hazardous through a formal
delisting process (40 CFR 260.22) or by a determination of equivalent treatment (DET) [40 CFR
268.42(b)].

The following provides a discussion of potential TFF Closure methods.

4.3.5.1 Risk Assessment Supported Closure. The State of Idaho HWPB has identified the need to
support “clean closure” of regulated systems by using risk assessments if contamination from waste
remains in place. The purpose of a risk assessment is to evaluate the impacts to human health and
ecological health that could result from exposure to site contaminants. For consistency with the FFA/CO,
CERCLA risk assessment methodologies are used. The risk assessment provides an analysis of baseline
risks and identifies the degree of hazard or threat that exists. Based on the risk assessment, the need for
action is identified and the degree of short- and long- term effectiveness of various closure methods is
established. For example, the risk assessment may identify that decontamination is successful and risks to
human health and the environment are “acceptable.”d In this scenario, the unit would be “clean closed” as
identified below. If the risk assessment identifies potential “unacceptable” risks, the unit would receive

additional decontamination or be closed as a landfill so as to protect human health and the environment
over the long term.

4.3.5.2 Closure with Contaminant Removal (Clean Closure). If all hazardous waste,
contaminants, and waste residue including contaminated soils and equipment, can be removed from the
site or unit at closure, the site or unit can be “clean closed” and postclosure care is not required. “Clean
Closure” requires the removal of all waste residue; the decontamination of equipment and structures to be
left in place; and the proper management of equipment and wastes that are removed. This may be
demonstrated by two methods. The first method is achieved by the complete tank system and
contaminants removal. The second method is a risk-based method. This method requires that an owner
or operator demonstrate that hazardous contaminants levels remaining after decontamination do not
exceed the risk-based performance standard.

For both methods, a site-specific decontamination plan is developed to establish the most
appropriate cleanup method or combination and/or sequence of methods that would achieve the closure
performance standard. Factors considered in the decontamination plan include:

1. Worker and environmental health and safety requirements

2. Volume and type of wastes generated (waste minimization)

¢ Acceptable as defined by the Closure Plan’s predetermined standard. This standard is anticipated to be between
10 to 10° for carcinogens. This would correspond to a cancer incidence of 1 in 10,000 (10¥) to 1,000,000 (10%).

This says that for a person exposed to a reasonable maximum amount of contaminant, his order increase in cancer
risk would be 1 in 10,000 to 1 in 1,000,000.
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3. Cost and schedule
4. Future use of equipment and facilities.

Following waste removal and achievement of the closure performance standard, postclosure care or
filing of a plat would not be required as the system is no longer regulated under RCRA.

4.3.5.2.1 Clean Closure With Total Removal—This clean closure method provides for the
complete removal of contaminated TFF components including tanks, vaults, piping, and valve boxes.
Following removal, these contaminated components would require treatment and disposal in accordance -
with LDRs at an onsite or offsite facility. If spills or releases to the soil occurred as part of the removal
(post-CERCLA), these contaminated soils would also require removal and treatment as part of the closure
activity. .

4.3.5.2.2 Risk-Based Clean Closure— The State of Idaho HWPB has provided guidance
that identifies the performance standard associated with known or suspected carcinogens as below
detectable levels (<detect) or having a risk of less than 10~ (one excess or additional cancer occurrence in
10,000 population). However, the acceptable level for risk may change from site to site based on future
land use, adjacent uses, etc. Performance standards associated with noncarcinogenic effects are identified
through the calculation of the hazard quotient. A hazard quotient of less than one indicates that there is a
very low potential for noncarcinogenic effects. Acceptable levels for carcinogenic and noncarcinogenic
effects that would achieve the performance standards in IDAPA 16.01.05.009 (40 CFR 265.111 and
265.197) would be identified in the State of Idaho approved Closure Plan.

4.3.5.3 Closure Meeting Landfill Standards. If a tank system owner or operator demonstrates to
the regulator that the tank system cannot be practically decontaminated at the time of closure, then the
system must be closed as a landfill (40 CFR 264/265.310). Closure as a landfill also triggers the permit
requirements for the postclosure period (40 CFR 270.1(c)). To consider closure as a landfill, the facility
should: :

1. Demonstrate clean closure impracticability to the regulator

2. Prepare a landfill closure and postClosure Plan®

3. Obtain approval from the agency.

Landfill closure components include the design, installation, and operation of a groundwater
monitoring system (40 CFR 264, Subpart F) and a final cover. The groundwater monitoring system is
based on the characterization of the hydrogeology and groundwater patterns. Detection monitoring wells
would be capable of sampling for the applicable waste constituents.

The landfill cap would be designed to minimize contaminated leachate releases during the
postclosure period and the long term. A final cover must:

1. Provide for the long-term minimization of liquids migrating through the closed landfill

2. Function with a minimum of maintenance

© Tank systems lacking secondary containment are required to prepare a Closure Plan as a landfill [40 CFR
265.197(c)]1.
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3. Promote drainage and minimize erosion or abrasion of the final cover
4. Accommodate settling and subsidence so that the cover’s integrity is maintained

5. Have a permeability less than or equal to the permeability of any bottom liner or natural soils
present.

Several guidance documents on interpreting the regulatory requirements for final covers and on
their design are available from EPA.

4.4 NRC Landfill Disposal Requirements

Legislation is being considered that would provide for the regulatory oversight of DOE LLW
disposal by the NRC. The current NRC regulatory authority and guidance for oversight of commercial
LLW radioactive waste disposal sites (see Appendix B, Section B-2.27) is used to provide guidance in
identifying the applicable requirements and regulations that may apply to a DOE facility. However, it is
noted that during the development of legislation providing for this DOE oversight by the NRC, these
requirements may be modified.

The NRC provides specific procedural requirements and performance objectives for the land
disposal of radioactive waste. General safety objectives include:

1. Protection of the general population from radioactivity releases
2. Protection of individuals from inadvertent intrusion

3. Protection of individuals from operations

4, Stability of the site after closure.

The specific requirements and assumptions for an NRC landfill are found in Section 5.
4.5 National Historic Preservation Act

The TFF is potentially eligible for listing in the national register of historic places. Activities
associated with the closure would require consultation with Idaho State Historic Preservation Officer and
compliance with any substantive requirements identified. This consultation, required by Section 106 of
the National Historic Preservation Act, would be conducted before the initiation of any closure activities.

4.6 DOE Regulations

DOE regulations are applicable to the activities associated with the TFF RCRA Closure and
potential follow-on tank void uses. Regulations include 10 CFR Part 835, Occupational Radiation
Protection; “10 CFR Part 1021,” Compliance with the National Environmental Policy Act”; and 10 CFR
Part 1022 “Compliance with Floodplains/Wetlands Environmental Review.” The requirements and
applicable subsections that would impose special design or operational restrictions on the project are
identified in Section 5.
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4.7 Regulatory Issues and Concerns

Based on a regulatory requirements review, the following issues and concerns with potential
impact to the project are identified:

4.71 Transfer of Regulatory Responsibility

The transfer of responsibilities between RCRA and CERCLA has been successful at the INEEL as
both programs are common to EPA and guidance for transfer has been provided.

ISSUE: The acceptability of the transfer of responsibilities from NRC to CERCLA is unknown.

4.7.2 Floodplain Status

The status of the 100- and 500-year floodplains at the INEEL is undetermined at this time, as final
floodplain maps have not been developed. 10 CFR 61.50(a)5 states that “waste disposal shall not take

place in a 100-year floodplain, coastal high-hazard area or wetland, as defined in Executive Order 11988,
“Floodplain Management Guidelines.”

ISSUE: As floodplain maps are not available, it is unknown what impacts the floodplain would have on
this site.

4.7.3 Engineered and Maintained Flood Barriers

The TFF may be protected from the 100- and 500-year floods by an engineered barrier, which is a
diversion and dike system located near the Radioactive Waste Management Complex (RWMC). This
engineered structure has not been analyzed to determine the ability to meet NRC guidance.

ISSUE: Need to determine the ability of the diversion and dike system to withstand impacts (flow, scour,
deposition, riverine movement, etc.) over an extended period (500+ years). This requires characterization
of this barrier per NRC guidance. See Reg. Guide 1.132, Rev. 1, “Site Investigations for Foundations of
Nuclear Power Plants.” Barriers used to provide flood mitigation shall be characterized per Reg. Guide
1.132, Rev. 1, “Site Investigations for Foundations of Nuclear Power Plants.”

4.7.4 Draft NRC Guidance on Engineered Barriers

The NRC has identified that the relationship between the overall 10 CFR 61 data and design
requirements and detailed performance assessment needs are not directly apparent from the existing NRC
guidance documents. In response, the NRC has prepared and made available for public comment the
draft NUREG-1573, “Branch Technical Position on a Performance Assessment Methodology for Low-
Level Radioactive Waste Disposal Facilities.”

ISSUE: In review of this draft guidance document, the following issues are identified that would require
further analysis:

1. Performance of engineered barriers (Section 3.2 of NUREG-1573). After 500 years,
engineered barriers should be assumed to function at levels of performance considerably less
than their optimum level and should not be assumed to function long enough to influence the
eventual release of long-lived radionuclides.
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2. Performance assessment timeframe (Sections 3.2.3 and 3.3 of NUREG-1573). A
performance assessment of 10,000 years should be used to demonstrate site suitability and
capture the peak dose from the more mobile long-lived radionuclides.

3. Preparations of modeling to predict site and design adequacy (Section 3.1 of NUREG-1573).

This includes potential air, ground water, and surface water pathways.

4.7.5 Natural Phenomena Analysis

The NRC regulations identify minimum characteristics that a near surface disposal facility for
radioactive waste is required to have (10 CFR 61.50) The regulations identify that a disposal site is to
avoid areas with tectonic processes including faulting, folding, seismic activity or volcanism where the
frequency could affect the disposal site’s ability to meet the performance objectives.

Section 4.6.3 of the Department of Energy Programmatic Spent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environmental Restoration and Waste Management Programs
Final Environmental Impact Statement identified that seismic hazards at the INEEL include the effects
from ground shaking and surface deformation (surface faulting, tilting). Based on the seismic history and
the geologic conditions, earthquakes greater than magnitude 5.5 (and associated strong ground shaking
and surface fault rupture) are not likely to be generated within the Plain. However, moderate to strong
ground shaking can affect the INEEL site from earthquakes in the region.

The volcanic activity frequency has been identified in the NRC license for the siting of the TMI-2
Independent Spent Fuel Storage Installation (ISFSI) site, located at ICPP. This study identified that
potential basalt lava flows suggest minimum (most conservative) volcanic-recurrence intervals of 10 to
10? per year. A probabilistic risk of basalt-lava inundation or intrusion-related ground disturbance is
estimated to be <10 per year for the ISFSI site and other sites on the southern INEEL (Safety Analysis

Report for the INEL TMI-2 Independent Spent Fuel Storage Installation, Section 2.6.6, Docket No. 72-
20, Rev. 0, Oct. 1996).

ISSUE: Based on the frequency of tectonic processes (seismic activity and volcanism), discussions
with the NRC need to occur to clarify the natural resource suitability characteristics, the ability of the

disposal site to meet the performance objectives, and identify issues that may preclude defensible
modeling and prediction of long-term impacts.

4.7.6 Monitoring System

The NRC requirement to establish a monitoring system that would differentiate between

contaminants released from the Class C landfill (tanks) versus other releases (e.g., from CERCLA
contaminants) may be impractical.

ISSUE: The CERCLA contaminants, consisting of operational releases and spills from the tank system

piping and valves, are located immediately adjacent to the tanks and may “mask” the environmental
monitoring program.
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4.7.7 CERCLA Coordination

Because of the CERCLA contaminants close proximity to the TFF tanks, the TFF protective cap
for compliance with the RCRA Closure to Landfill Standards and NRC near-surface landfill must be

designed in coordination with the CERCLA program to ensure long-term protection of human health and
the environment.

ISSUE: The site complexity and potential activities (RCRA closure, NRC Landfill) will impact the
protective cap design, monitoring system and buffer zone size. Extensive coordination will be required
between the respective agencies (NRC, State of Idaho, EPA, and DOE) to avoid duplication, resolve

conflicting requirements, and develop a solution that provides long-term protection of human health and
the environment.

4.8 References

4-1. Department of Energy, Regulatory Analysis and Proposed Path Forward for the Idaho National
Engineering Laboratory High-Level Waste Program, DOE/ID-10544, October 1996.
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5. REQUIREMENTS AND ASSUMPTIONS

This section provides a centralized location for the requirements and assumptions identified and
developed during the study. Section 5.1 provides the known regulatory and design requirements
associated with the identified activity. Section 5.2 provides a listing of developed assumptions required
to accomplish the activity. These requirements and assumptions are grouped into subsections. Each
subsection provides information on a particular subject developed during this study. Section 5.2.1
provides the key assumptions.

5.1 Requirements

Applicable design requirements, regulations, consent orders, and legal agreements were reviewed
to establish the major requirements affecting TFF Closure. Major requirements were those that bounded
the options and costs. Regulatory requirements with small impact to the options or costs are only
referenced.

5.1.1 General

The requirements listed within this section are applicable to any closure option presented within
this study.

1. Airflow into a tank shall be maintained during closure-related activities that require having
an open riser.

Basis: Airflow into a tank ensures that outside air travels into the tank whenever accesses
have been breached. Airflow must be controlled such that air moves from areas of lesser

contamination to areas of greater removable contamination — INEEL Radiological Control
Manual.

2. Year-round capability to perform TFF RCRA closure and subsequent tank void filling
operations shall be provided.

Basis: Extreme temperature changes, wind, etc. will reduce the time available for closure
operations without a weather enclosure. The weather would then dictate the closure
progress and could compromise meeting legal completion dates and cause an increase in
budget. Using an enclosure eliminates unpredictable weather-related variables in the
closure sequence.

3.  DOE shall treat all high-level waste currently at the INEEL so that it is ready to be moved
out of Idaho for disposal by a target date of 2035.

Basis: Section C (3) of the Batt Agreement.

4. All personnel working within the TFF boundary shall have the appropriate training required
to perform work.

Basis: INEEL training requirement.
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No minimum airflow rate into an open riser shall be required.

Basis: No minimum flow rate requirement exists for airflow into a tank. Flow into a tank
will be verified using smoke generators. EDF-TFC-017 and EDF-TFC-18.

A Risk Assessment identifying the potential risks to workers from an industrial hygiene and
safety standpoint shall be prepared before initiating closure. This Risk Assessment will be
done by others.

5.1.2 Regulatory and Environmental

This section summarizes applicable regulatory and environmental requirements identified during
the analysis discussed in Section 4.

5.1.2.1 Environmental and Public Safety.

1.

The NRC Class C grout placed in the TFF shall be a radioactive, nonhazardous waste.
Basis: The grout facility shall provide for the LDR treatment or delisting of any RCRA
regulated wastes to allow land disposal in the TFF (subject to compliance with RCRA
Subtitle D Landfill requirements). Failure to delist and treat the waste to LDRs would
require the TFF to meet RCRA Subtitle C (hazardous waste) landfill requirements.

Tank cease use shall be defined as:

a. Lowering the liquid level in the tank to the greatest extent possible by using existing
tank transfer equipment

b. No longer using that tank.

When this occurs, the tank will meet the “cease use” status required in the April 1992
Consent Order.

Basis: 1/24/95 Letter to D. R. Rasch, DOE-ID, from O. D. Green, State of Idaho Division of
Environmental Quality.

Tanks WM-182, WM-183, WM-184, WM-185, and WM-186 and associated vaults shall
cease use by March 31, 2009. Tanks WM-180, WM-181, WM-187, WM-188, WM-189,
and WM-190 and associated vaults shall cease use by June 30, 2015.

Basis: Consent Order dated April 1992., Items 6.20 (B)3 and 6.20 (B)S.

The TFF shall be RCRA closed.

Basis: 40 CFR 265, Subpart G, “Closure and Post-Closure” requirements.
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5. Waste transfer piping shall be flushed before access by personnel.

Basis: Knowledge from prior TFF projects. Piping containing waste must be flushed to
reduce the radiological waste constituent concentrations before that piping can be opened.
This minimizes potential radioactive exposure to personnel.

Basis: All solid waste generators are required to determine if their waste is hazardous per

l 6. A hazardous waste determination shall be conducted on all newly generated wastes.
' 40 CFR 262.11.
l 5.1.2.2 RCRA Closure

This section lists the RCRA requirements for closing the TFF. General RCRA requirements are as
follows:

1.  Closure plans shall be based on a stepped approach to determine which of the following
RCRA closure methods are achievable:

a.  Total Removal Clean Closure

‘ ' b.  Risk-Based Clean Closure

'~ c.  Closure to Landfill Standards.

,:;_;. Basis: Regulatory interpretation of 40 CFR 265.197.

2.  Closure plans shall be submitted to the State of Idaho DEQ for the first phase of the ICPP
TFF Closure by January 1, 2007 and by January 1, 2013 for the second closure phase.

Basis: 1/24/95 Letter to D. R. Rasch, DOE-ID, from O. D. Green, State of Idaho Division of
Environmental Quality.

- 3. Tank system closures shall commence 6 months after the cease use dates of 2009 and 2015.
§?§ Closure would require approximately 9 years for the five pillar-and-panel tanks, and less
E time than that for the remaining six tanks.

Basis: 1/24/95 Letter to D. R. Rasch from O. D. Green, State of Idaho Division of
Environmental Quality and 10/24/94 Letter to O. Green, State of Idaho Division of
Environmental Quality from D. R. Rasch, DOE-ID.

4.  Sodium-bearing waste shall be managed as incidental waste.

Basis: The sodium-bearing waste does not meet the published definition of HLW; however,
it meets the published definition of incidental waste (58 CFR 41, March 4, 1993).
Regulatory Analysis and Proposed Path Forward for the Idaho National Engineering
Laboratory High-Level Waste Program, DOE/ID-10544. Oct. 1996.




5. Closure performance criteria shall be identified in the Closure Plan approved by the State of
Idaho. Closure shall be performed in accordance with this approved plan.

Basis: 40 CFR 265.197.

5.1.2.2.1 Performance Criteria for Closure to RCRA Landfill Standards—Performance
criteria for Closure to RCRA Landfill Standards are identified below. '

1. Landfill design, cover, closure care, and postclosure care shall include:
a. Minimizing long-term liquid migration through a closed landfill
b. Minimizing maintenance
c. Promoting drainage and minimizing cover erosion or abrasion
d. Accommodating subsidence and settling so that the cover's integrity is maintained

e. Providing a cover permeability less than or equal to the permeability of any bottom
liner system or natural subsoil's present.

Basis: 40 CFR 265.310 and 40 CFR 265.111.

2. Postclosure Maintenance and Monitoring—Upon final closure, the owner or operator
shall comply with postclosure requirements for maintenance and monitoring, including:

a. Maintaining the final cover integrity and effectiveness, such as making repairs to the
cover to correct the effects of settling, subsidence, erosion, or other events.

b. Maintaining and monitoring the leak detection system in accordance with 40 CFR
265.301(c)(3)(iv) and (4) and 265.304(b), and complying with all other applicable leak
detection system requirements of 40 CFR 265.

c. Maintaining and monitoring the groundwater monitoring system and complying with
all other applicable requirements of 40 CFR 265 Subpart F — Groundwater Monitoring.

d. Preventing moisture run-on and runoff from eroding or otherwise damaging the final
cover.

e. Protecting and maintaining surveyed benchmarks used in complying with 40 CFR
265.309.

Basis: 40 CFR 265.310 and 40 CFR 265.117 through 120.
3. Free Liquid Elimination—Landfills have special liquid elimination requirements that

apply to the TFF. Activities such as flushing pipe contents back to the tank being closed,
and heel stabilization shall comply with the requirements concerning free liquids including:

a.  Free liquids shall be eliminated
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b.  Sorbents used to absorb free liquids shall not be biodegradable.

Basis: 40 CFR 265.314.

Survey Plat—Closure as a landfill requires submittal of a survey plat to the IDHW and
local zoning authority indicating the hazardous waste units location, contents, and
dimensions. The survey plat provides important information on closed units in the event
that the facility is sold or abandoned. The survey plat must be submitted no later than the
submission of each hazardous waste disposal unit closure certification.

Basis: 40 CFR 265.116 and 40 CFR 265.309.

Groundwater Monitoring—A groundwater monitoring program is required unless the
owner can demonstrate that there is a low potential for hazardous waste or hazardous waste
constituents migration from the facility. Requirements for a groundwater monitoring
system shall include:

a.  Installation, operation, and maintenance of a system capable of yielding groundwater
samples for analysis.

b.  Wells installed hydraulically upgradient from the limit of the waste management area.

c.  Samples representative of background groundwater quality in the uppermost aquifer
near the facility but not affected by the facility.

d.  Wells installed hydraulically downgradient (at least three) at the limit of the waste
management area. Their number, locations, and depths must ensure that they
immediately detect any statistically significant amounts of hazardous waste or
hazardous waste constituents that migrate from the waste management area to the
uppermost aquifer.

e. Monitoring well construction specifications.
f. Parameters for sampling and analysis and a schedule for reporting.
g Maintaining records throughout the postclosure period.

Basis: 40 CFR 265.90 through 94.

Postclosure Care—Postclosure care shall include groundwater monitoring, reporting
(40 CFR 265, Subparts F and N), and maintaining waste containment systems (40 CFR 265,
Subpart N). The postclosure period is normally for 30 years after closure is completed but
may be extended or shortened by the regulator. Postclosure property use may not disturb
the final cover, liners, or other containment or monitoring systems unless such disturbance
is necessary for the proposed use or to protect human health and the environment.

Basis: 40 CFR 265.117.
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5.1.2.3 Performance Criteria for an NRC Near-Surface Landfill. This section identifies the key
requirements for an NRC-licensed near-surface disposal landfill (within 30 meters of the surface) for
radioactive waste. One study objective was to place LLW (NRC Class C) waste inside the TFF tanks
following closure (subsequent use). Table 5-1 provides general information on Class C waste. Specific
class determination requirements are found in 10 CFR 61.55.

Basis: 10 CFR 61.55.

1. NRC Waste Classification—The grouted waste disposed in the near-surface landfill shall
comply with the NRC classification system limits for LLW based on its potential hazards
(Class C as defined in 10 CFR 61.55) and waste form. The radioactive waste disposed of in
a near-surface facility shall meet the following conditions:

a.  The radionuclide concentrations in the waste are less than or equal to the limits for
Class C LLW as defined in 10 CFR 61.

b.  The waste disposal will not represent a hazard to the public health or safety. A
performance evaluation for the HLW and greater than Class C fraction will be
required to demonstrate that this requirement can be met.

c. Calculations based on a material balance or other method, show that the majority of
radioactivity will be present in the HLW fraction. This HLW fraction shall be
disposed of at a geological repository.

d.  Various separation processes have been considered and the selected process is the
most technically and economically feasible.

Basis: 10 CFR 61.56 and NRC Denial of Petition for Rulemaking, Vol. 58, No 41.

2. Disposal Site Characteristics—The NRC regulations identify the minimum characteristics
that a disposal site shall have to be acceptable for use as a near surface disposal facility.
Criteria used to identify disposal site suitability requirements shall include:

a. The site can be characterized, modeled, analyzed, and monitored.

b.  Future population growth and land use developments are not likely to affect the
disposal facilities ability to meet the performance objectives of an NRC-licensed
disposal facility.

c.  Disposal site is well-drained and free of flooding or frequent ponding areas.

d.  Disposal shall not occur in a 100-year floodplain or wetland.

e. Avoidance of areas with known natural resources, which, if exploited, would result in
failure to meet performance objectives.

f. Upstream drainage areas shall be minimized to decrease the runoff amount that could
erode or inundate the waste.
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Table 5-1. General radionuclide information for NRC Class waste.

Maximum Concentration in curies/m’

Radionuclide Class A Class B Class C
Total of all nuclides with less than 5 year half-life 700 (a (@)
H-3 40 (a) (a)
Co-60 700 (a) (a)
Ni-63 . 35 70 700
Ni-63 in activated metal 35 700 7,000
Sr-90 0.04 150 7,000
Cs-137 1 44 4,600

a. There are no limits established for these radionuclides in Class B or C wastes. Practical considerations such as the effects of
external radiation and internal heat generation on transpiration, handling, and disposal will limit the concentrations for these
wastes. These wastes shall be Class B unless the concentrations of other nuclides in this table determine the waste to be Class
C independent of these nuclides.

g.  Water table depth is sufficient so that groundwater intrusion will not occur.

h.  Hydrogeologic unit does not discharge groundwater to the surface within the disposal
site.

i. Avoidance of areas with tectonic processes such as faulting, folding, seismic activity,
or volcanism with such frequency and extent so as to affect the disposal site's ability
to meet the performance objectives or that may preclude defensible modeling and
predicting long-term impacts.

j- Avoidance of areas with surface geologic processes such as mass wasting, erosion,
slumping, landsliding, or weathering that could affect the disposal site's ability to
meet the performance objectives or that may preclude defensible modeling and
predicting long-term impacts.

k. Avoidance of areas with nearby facilities or activities that could adversely impact the
‘«x' disposal site's ability to meet the performance objectives or significantly mask the
: environmental monitoring program.

l Basis: 10 CFR 61.50 a(1).

3. Waste and Site Stabilization—The land disposal site shall be stabilized so that water

access to the waste is minimized once that waste has been emplaced and covered. This

l ensures that radionuclide migration is minimized, long-term active maintenance can be
avoided, and potential exposure to intruders is reduced.

Basis: 10 CFR 61.7a(2).

4. Site Control—Institutional site control, for up to 100 years, shall occur to ensure that no
occupation or improper use of the site occurs.

Basis: 10 CFR 61.7a(4).
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5. Intruder Barriers—Intruder barriers having an effective life of 500+ years shall be
installed. The barrier type shall depend on the hazards posed by the radionuclides and shall

be designed so that the site does not pose an unacceptable hazard to an intruder or public
health and safety.

Basis: 10 CFR 61.7a(4).

6.  Near-Surface Landfill Siting—A land disposal facility shall be sited, designed, operated,
closed, and controlled after closure so that reasonable assurance exists that exposures to
humans are within the limits established by the performance objectives as follows:

a.  Health protective limitations on radioactive material concentrations that may be
released to the general environment in groundwater, surface water, air, soil, plants, or
animals shall not result in an annual dose exceeding an equivalent of 25 mrem to the

whole body, 75 mrem to the thyroid, and 25 mrem to any other organ of any member
of the public.*

b.  Land disposal facility design, operation, and closure shall ensure protection of any
individual inadvertently intruding into and occupying the disposal site or contacting
the waste at any time after active disposal site institutional controls are removed.

c.  Radiation protection standards including radiation exposure limits shall be as low as
is reasonably achievable.

Basis: 10 CFR 61.41 through 61.44.

7. Site Design—The disposal site design for land disposal requirements shall include:

a. Site design features shall be directed toward long-term isolation and avoiding the
need for continuing active maintenance after site closure.

b.  The disposal site design and operation shall be compatible with the disposal site
closure and stabilization plan and lead to disposal site closure that provides
reasonable assurance that the NRC performance objectives will be met.

¢.  The disposal site shall be designed to complement and improve, where appropriate,
the ability of the disposal site's natural characteristics to ensure that the 10 CFR
61.51, Subpart C performance objectives will be met.

d.  Covers shall be designed to minimize water infiltration to the extent practicable, to
direct percolating or surface water away from the disposed waste, and to resist
degradation by surface geologic processes and biotic activity.

*Note: For purposes of the NRC evaluation, it is anticipated that the NRC would have the potential dose
to the public measured at the nearest unrestricted boundary (Highway 20). Previously, the dose to a
member of the public, the maximally exposed individual (MEI), was measured at the nearest location
where a person could live and receive a maximum dose, which is the INEEL boundary.
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e.  Surface features shall direct surface water drainage away from disposal units at
velocities and gradients that will not result in erosion that requires ongoing and future
active maintenance.

f. The disposal site shall be designed to minimize to the extent practicable, contact of
water with waste during storage, contact of standing water with waste during
disposal, and contact of percolating or standing water with waste after disposal.

Basis: 10 CFR 61.51 “Disposal Site Design for Land Disposal.”

Operational Closure—The operation and closure of a Class C waste disposal site shall:

a.  Have the Class C waste disposed of so that the top of the waste is a minimum of 5
meters (16.4 feet) below the top surface of the cover, or must be disposed of with
intruder barriers that are designed to protect against an inadvertent intrusion for at
least 500 years.

b.  Dispose of wastes such that voids are minimized or filled.

c. Place and cover wastes so as to limit the radiation dose rate.

d.  Have each disposal unit’s boundary and location surveyed and marked.

e. Have a buffer zone maintained between the waste and the disposal site boundary and
beneath the waste.

f. Have a buffer zone sized to carry out environmental monitoring and to conduct
mitigative measures.

g.  Have an environmental monitoring system capable of providing an early warning of
radionuclide operational and postoperational releases from the disposal site before
they leave the site boundary.

Basis: 10 CFR 61.52.

Environmental Monitoring—Environmental monitoring is required for an NRC near-
surface landfill and shall include:

a. A preoperational monitoring program that provides basic environmental data on the
disposal site characteristics such as ecology, meteorology, climate, hydrology,
geology, geochemistry, and seismology.

b.  Plans for taking corrective measures if radionuclide migration indicates that the NRC
performance objectives may not be met.

c.  Maintaining a monitoring program during the land disposal facility site construction
and operation.
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10.

11.

d. A monitoring system capable of providing early warning of radionuclide releases
from the disposal site before they leave the site boundary.

e.  Maintain a monitoring system based on the operating history and the closure and
stabilization of the disposal site after the disposal site is closed.

Basis: 10 CRF 61.53 - Measurements and observations must be made and recorded to
provide data to evaluate the potential health and environmental impacts during both the
construction and the operation of the facility and to enable the evaluation of long-term
effects and the need for mitigative measures.

Alternatives to NRC Designs and Operations—Alternate designs and operations can be
used if approved by the NRC.

Basis: 10 CFR 61.54 - The NRC may, upon request or on its own initiative, authorize
provisions other than those set forth in 10 CFR 61.51 through 61.53 for the segregation and
disposal of waste and for the design and operation of a land disposal facility on a specific
basis. This can be done if the NRC finds reasonable assurance of compliance with the
performance objectives of 10 CFR 61, Subpart C.

General Waste Requirements—The following requirements are intended to facilitate

waste handling at the disposal site and provide protection of personnel health and safety at
the disposal site:

a.  Liquid wastes, or wastes containing liquid, shall be converted into a form that
contains as little free standing and noncorrosive liquid as is reasonably achievable.
Liquid inside a container shall not exceed 1% of the waste volume when the waste is
placed in a disposal container designed to ensure stability, or 0.5% of the waste
volume for waste processed to a stable form, not withstanding the provisions in (b)
and (c) below.

b.  Liquid waste shall be solidified or packaged in sufficient absorbent material to absorb
twice the volume of the liquid.

c. Solid waste containing liquid shall contain as little free standing and noncorrosive

liquid as is reasonably achievable, but in no case shall the liquid exceed 1% of the
volume. .

d.  Waste shall not be packaged for disposal in cardboard or fiberboard boxes.

e.  Waste shall not be readily capable of detonation or of explosive decomposition or
reaction at normal pressures and temperatures, or of explosive reaction with water.

f. Waste shall not contain, or be capable of generating, quantities of toxic gases, vapors,
or fumes harmful to persons transporting, handling, or disposing of the waste. This
does not apply to radioactive gaseous waste packaged as identified below.

g Waste shall not be pyrophoric.
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12.

13.

h.  Pyrophoric materials contained in waste shall be treated, prepared, and packaged to
be nonflammable.

i Waste in a gaseous form shall be packaged at a pressure that does not exceed
1.5 atmospheres at 20°C (68°F). Total activity must not exceed 100 curies per
container.

j- Waste containing hazardous, biological, pathogenic, or infectious material shall be

treated to reduce to the maximum extent practicable the potential hazard from the
nonradiological materials.

k. Waste shall have structural stability. A structurally stable waste form will generally
maintain its physical dimensions and its form, under the expected disposal conditions
such as weight of overburden and compaction equipment, the presence of moisture,
and microbial activity, and internal factors such as radiation effects and chemical
changes. The waste form can provide structural stability by itself, processing the
waste to a stable form, or placing the waste in a disposal container or structure that
provides stability after disposal.

L. Void spaces within the waste and between the waste and its package shall be reduced
to the extent practicable.

Basis: 10 CFR 61.56.

Disposal Site Stability—Specific design needs for an NRC near-surface disposal site
include the ability to achieve long-term disposal site stability and eliminate, to the extent
practicable, the need for ongoing active maintenance following closure so that only

surveillance, monitoring, or minor custodial care are required. Design features shall
include:

a. A structural performance monitoring system to allow verification of important design
assumptions and confirmation that the structure is stable and performing as designed.

b.  Filter and drainage systems that conservatively handle infiltration and subsurface
waters before the water contacts waste and also provide for safe collection and
removal of any liquid flows and the design is consistent with Sections 2.7.1, and
2.7.2.1 through 2.7.2.6 of NUREG/CR-54041.

Basis: NUREG 1200.

Design for Flood Phenomena—The near-surface landfill’s design shall use the probable
maximum flood (PMF) and probable maximum precipitation (PMP) as the acceptable bases
for the flood protection feature designs when wastes are not covered or protected.
Consideration shall be given for flood control features capable of preventing erosion and

disposal unit flooding or designed so that inundation does not result in the waste releases
from the disposed area.

Basis: NUREG 1200.
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14.  Design for Natural Disaster Phenomena—The near-surface landfill’s design shall provide
a description of the construction methods for individual disposal units, backfilling
techniques, void space elimination, and sequence for closure. Information shall be included
on the use of any concrete and steel structural materials in the facility, including the
analytical procedures used in the design and performance of the facility. Information shall
be provided for analysis of loads and load combinations, such as dead and live loads due to:

a.

b.

c.

d.

€.

Lateral and vertical pressures of incidental liquids
Loads due to lateral earth pressures

Thermal loads from temperature differences
Loads generated by design wind pressure

Loads generated by a design basis earthquake.

Basis: NUREG 1200.

5.1.2.4 DOE Regulations. DOE regulations are applicable to RCRA Closure activities.
Requirements and applicable subsections that would impose special design or operational restrictions

include:

5.1.2.4.1 Occupational Radiation Protection—Federal regulations establish radiation
protection standards, limits, and program requirements for protecting individuals from ionizing radiation
resulting from DOE conducted activities. All sections of 10 CFR Part 835 are applicable to all closure
and subsequent use activities covered within this study. However, specific attention during activity
planning and implementation shall be directed to the following:

1. Occupational Radiation Exposure Limits—Occupational exposure to general employees
resulting from DOE activities shall be controlled so the following annual limits are not
exceeded:

a. Total effective dose equivalent of 5 Rem (0.05 sievert)

b.  Sum of the deep dose equivalent for external exposures and the committed dose
equivalent to any organ or tissue other than the lens of the eye of 50 Rem (0.5 sievert)

c. Eye lens dose equivalent of 15 Rem (0.15 sievert)

d.  Shallow dose equivalent of 50 Rem (0.5 sievert) to the skin or to any extremity.

® An NRC design basis earthquake is not calculated in the same manner as a DOE design basis

earthquake.
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Basis: 10 CFR Part 835.202, “Occupational Exposure Limits for General Employees.”

2. Individual and Area Monitoring—Monitoring of individuals and areas shall be performed
to:

a. Demonstrate compliance with the regulations in Parts 835.401 through 404.
b.  Document radiological conditions in the workplace.

c. Detect changes in radiological conditions.

d.  Detect the gradual radioactive material buildup in the workplace.

e.  Verify engineering and process control effectiveness for containing radioactive
material and reducing radiation exposure.

f. Area monitoring in the workplace shall be routinely performed, as necessary, to
identify and control potential sources of personnel exposure to radiation and/or
radioactive material.

g.  Instruments used for monitoring and contamination control shall be periodically
maintained and calibrated on an established frequency of at least once per year;
appropriate for the type(s), levels, and radiation energy(ies) encountered; appropriate
for existing environmental conditions; routinely tested for operability.

' Basis: 10 CFR Part 835.401 through 404.

3. Radiation Exposure Management—Measures shall be taken to maintain radiation
exposure in controlled areas as low as is reasonably achievable (ALARA) through facility
and equipment design, administrative control, and an approved radiation protection
program. The primary methods used shall be physical design features (e.g., confinement,
ventilation, remote handling, and shielding). Administrative controls and procedural
requirements shall be employed only as supplemental methods to control radiation
exposure.

Basis: General design and operational requirements identified in 10 CFR 835, Subpart F,
“Entry Control Program,” and 10 CFR 835, Subpart K, “Design and Control.”

5.1.2.5 National Environmental Policy Act Compliance—DOE shall coordinate its National
Environmental Policy Act (NEPA) review with its decision-making. DOE will make a decision, based on
the NEPA analysis, as to the closure method to be submitted to the State of Idaho for approval.

Decisions will also be made about subsequent TFF void uses.

Basis: 10 CFR Part 1021.

5.1.2.6 Floodplains/Wetlands Environmental Review Compliance—Closure and landfill
activities shall:

'?':l , 5-13



1
ll

a.  Avoid to the extent possible the long- and short-term adverse impacts associated with
wetland destruction and the occupancy and modification of floodplains and wetlands.

b.  Avoid direct and indirect support of floodplain and wetland development wherever
there is a practicable alternative.

Basis: 10 CFR Part 1022.

5.1.2.7 CERCLA Soil Coordination. CERCLA soil coordination shall provide that, subject to
approval from the CERCLA Operable Unit manager, soils dug from CERLCA sites within the ICPP
fence, such as CPP-88 or EOC 25, can be returned to the excavations without generating waste. Storage

of this soil, before redeposition, may require containerization or containment due to health/safety
concerns.

Basis: Regulatory interpretation of CERCLA requirements documented in 7/10/97 conference call with
LMITCO, DOE-ID, EPA, and IDHW/DEQ. Documented by 7/14/97 e-mail from Talley Jenkins,
DOE-ID. EDF-TFC-044

5.1.3 Site Preparation

1. Facilities shall be designed to facilitate safe deactivation, decommissioning, and
decontamination at end of life.

Basis: DOE Order 420.1, Section 4.1.1.2, “Design Requirements.”

2. DOE contractors shall develop, implement, and maintain a comprehensive fire protection
program for facilities.

Basis: DOE Order 420.1, Section 4.2.2, “Fire Protection Design Requirements.”

5.1.3.1 Utilities

1. Utilities, feeders, and mains shall be sized to accommodate 125% of calculated load
demands.

Basis: Future capacity needs may be more than projected. Oversizing utilities, feeders, and
mains should minimize costs associated with increases above calculated load demands.

5.1.3.2 Structural

1. During and/or after site preparation activities, the total combined weight of vehicles,

equipment, and personnel in a specified zone shall not exceed the structural load limit as
specified in CPP-MCP-P7.5-A1.

Basis: Weight exceeding those values specified in the ICPP MCP could damage the vaults.
Vault damage could then result in tank damage. Restricting the zone weight ensures that the
vaults will not be damaged.
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2. Support buildings, such as control trailers and storage bunkers, shall be located ﬁorth of the
TFF in Zone D or other areas capable of supporting the additional weight without
compromising tank vault integrity.

I Basis: Placing support buildings in areas close to the tanks and vaults (Zones A, B, and C)

would limit the amount of additional equipment weight that could be placed in the same

' zone as the building(s). Therefore, buildings will be placed in areas (such as Zone D)
capable of supporting more weight than areas near vaults.

3.  Therequirements and restrictions for loads in the TFF are listed below:

a. Vehicle loading in A subzones shall not be greater than 30,000 Ib unless otherwise
approved.

b.  Vehicle loading in B subzones shall not be greater than 30,000 b unless otherwise
approved.

c. Vehicle loading in C subzones shall not be greater than 71,000 1b unless otherwise
approved.

d. Vehicle loading in D subzones shall not be greater than 200,000 Ib unless otherwise

I approved.
e. Vehicles shall travel under 2.5 mph in TFF zones to prevent amplifying wheel
l pressure upon the soil.

f. Vehicle loading requirements are for dry soil conditions. Vehicles shall not be
allowed in these zones during saturated soil conditions.

g Maximum lift loads for all cranes shall be 12,000 Ib.

h.  Lift loads on cranes shall be kept low when moved over the TFF.

i Nonvehicle loads shall be less than 1,000 Ib per zone.

Basis: CPP-MCP-P7.5-Al.

5.1.3.3 Equipment
1.  Equipment used inside a tank shall be designed to:

a.  Withstand chemical corrosion and radiation degradation under normal operating
conditions or shall allow the affected equipment parts to be replaced with minimal
effort and cost.

b.  Minimize the amount of decontamination work required.

c.  Operate through existing and new risers.

d.  Minimize the possibility of damage to the TFF tanks due to equipment failure.
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Basis: Engineering judgement. This will minimize project cost and duration. Systems will
be designed to operate in the anticipated environment. Designing for decontamination ease
will reduce the work required to clean equipment and should reduce personnel exposures.
Tank damage could jeopardize that containment by allowing materials to enter and leave the
tank barrier.

Equipment shall be designed to meet weight loading restrictions in the TFF.
Basis: Meeting equipment weight restrictions is required by CPP-MCP-P7.5-A1.
Equipment inserted into any tank riser shall be sealed at the equipment to riser interface.

Basis: Engineering judgement. Providing sealed joints will minimize the possibility of
emissions to the environment.

Equipment designed for installation into an existing 12-inch tank riser shall have a
maximum outer diameter of 10.5 inches.

Basis: Previous TFF riser measurements and process work has shown that anything larger
in diameter will not fit down some of the existing 12-inch risers.

5.1.3.3.1 Temporary Vessel Off Gas (VOG) System

1.

High-efficiency particulate air (HEPA) filter housings (skids) shall require shielding.

Basis: Shielding will minimize personnel radiation exposure from contamination trapped in
the HEPA filter.

Demisters and superheaters or equivalent equipment shall be used on the temporary VOG
system.

Basis: Provisions must be made to prevent condensate from accumulating in the HEPA
filters. EDF-TFC-018.

The VOG piping shall be stainless steel.

Basis: Stainless steel piping will be required due to the presence of nitric fumes and/or
condensate. EDF-TFC-017.

© 5.1.3.3.2 Tank Washing System

1.

Washing system shall be designed to access all inside tank surfaces (including the dome,
walls, and floor) from the centermost riser.

Basis: Cleaning operations completed from a single centralized riser will limit the total

number of wash equipment design configurations and the total number of equipment
installations into the tank, which should then reduce overall process costs.
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5.1.3.3.3 Video System
1. Video and lighting equipment shall be installed in the tank and vaults.

Basis: Video and lighting equipment allows remote operation inside the tank or vault and
provides closure step verification.

2. Video and lighting equipment shall be designed to withstand direct vault or void fluid
contact during use.

Basis: Engineering judgement. Video equipment requires visual clarity and can create large
amounts of heat. This requires a system designed to eliminate failures caused by the liquid
contents coating the video lens or lighting failures caused by large temperature changes
when fluid contacts the lights.

5.1.3.3.4 Remote Heel Sampling System

1. A remote sampling device shall be obtained or developed, and tested for use in heel
constituent characterization activities.

2. Basis: Engineering judgement. A system is required to safely remove representative heel
samples. These samples are required to establish the heel constituents (i.e., pH, hazardous
waste concentrations, and radioactive waste concentrations) before, during, and after heel
closure activities.

5.1.3.4 Enclosures
1. Large Area Containment structures shall be designed per MCP-198.
Basis: Company Policy per MCP-198.

2. HEPA filtered exhaust systems shall be used to maintain a negative pressure within the
“Large Area Containments™ only after the tank system has been isolated from the TFF.
These exhaust systems will discharge within the TFF enclosure.

Basis: A negative pressure shall be maintained within Large Area Containments to

minimize outward releases of radioactive and hazardous materials into the enclosure.
EDF-TFC-030.

3. Enclosures and systems shall be designed, constructed, and operated to withstand the effects
of natural phenomena as necessary to ensure that confinement of hazardous material, the
operation of essential facilities, the protection of government property, and the protection of
life safety for occupants of DOE buildings. Furthermore, the seismic requirements of
Executive Order 12699 shall be addressed.

Basis: DOE Order 420.1, Section 4.4.2, “Natural Phenomena Mitigation Design
Requirements.”

4. Double containment will be required during excavation activities.
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Basis: Double containment is a conservative assumption for costing and planning purposes
for Total Removal Clean Closure based on the requirements defined in DOE Order
6430.1A, “Special Facilities, Irradiated Fissile Material Storage Facilities, and Non-Reactor
Nuclear Facilities.” DOE 6430.1A has been cancelled, but will remain binding at the
INEEL under the LMITCO contract. The LMITCO contract will no longer be in effect
when the TFF Closure takes place. DOE Order 420.1, Section 4.1.1.2 replaces DOE Order
6430.1A and states: “All nuclear facilities with uncontained radioactive materials (as
opposed to material contained within drums, grout, and vitrified materials) shall have means
to confine them. Such confinement will act to minimize the spread of radioactive materials
and the release of radioactive materials in facility effluents during normal operations and
potential accidents. For a specific nuclear facility, the number and arrangement of
confinement barriers and their required characteristics shall be determined on a case-by-

~ case basis. Engineering evaluations, trade-offs, and experience shall be used to develop

practical designs that achieve confinement system objectives.” Because of the alpha
contamination present in the TFF, engineering judgement leads to the assumption that

double containment would still be necessary under this order to minimize the spread of
radioactive materials.

5.1.4 Total Removal Clean Closure

1.

Uncontaminated solid waste shall be sent to the INEEL Landfill Complex as industrial,
noncompactible, nonconditional waste.

Basis: Idaho National Engineering and Environmental Laboratory Reusable Property,

Recyclable Materials, and Waste Acceptance Criteria (RRWAC), DOE/ID-10381, February
1997. EDF-TFC-015.

Uncontaminated solid waste shall be sent to the INEEL Landfill Complex in DOT 7A Type
A D&D Bins.

Basis: INEEL Reusable Property, Recyclable Materials, and Waste Acceptance Criteria
(RRWAC), DOE/ID-10381, February 1997, states that uncontaminated solid waste ‘must be
transported in equipment that is designed and constructed to be readily emptied and is kept
clean” - (DOE/ID-10381, Rev. 6, February 14, 1997, Section 4.3.1). The D&D bins are
good candidates for this and are historically used by the D&D group for similar work.

5.1.5 RCRA Closure to Landfill Standards

5.1.5.1 Tank Isolation

1.

Valve boxes, condenser pits, control pits, relief valve pits, etc., shall be accessed by
flushing the waste transfer piping, installing a containment enclosure, obtaining a complete
line outage, installing appropriate shielding, wearing full anti-C acid suits, and providing
full-time radiological control technician (RCT) coverage.

Basis: Required by previous TFF construction projects. This minimizes personnel
exposure and possible contamination.
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Utility and instrumentation lines going to each tank shall be cut and capped to prevent water
from entering the tanks or vaults.

Basis: Utility and nonwaste piping have not contained waste and do not require
decontamination efforts, but still require capping to prevent water from entering the tank or
vault void spaces.

5.1.5.2 Heel Stabilization

1.

The compressive strength of the heel solidification grout shall be a minimum of 500 psi to
support the weight of the material placed above it.

Basis: The 500 psi compressive strength is recommended by the NRC in the paper
“Technical Position on Waste Forms,” January 1991.

Heel pH shall be 0.5 to 2.0 before heel grouting occurs.
Basis: Laboratory experiments with 3-way grout (equal parts of Portland cement, blast

furnace slag, and fly ash) indicate that the heel pH must be in this range to achieve a
structurally stable grout. EDF-TFC-026.

5.1.5.3 Vault & Tank Void Management

1.

Grout mixture shall be pumpable.

Basis: The restrictive weight loading within the TFF requires that the grout be pumped to a
tank or vault for placement.

Void filling grout shall be designed to be self-leveling.

Basis: Self-leveling allows grout placement to occur using limited void access points and
without special consideration for voids remaining within the pour.

Void filling grout shall be designed to provide enough structural strength to support its own
weight and other structural loads.

Basis: Providing sufficient structural strength minimizes chances of premature material
degradation and will aid in supporting the stainless steel containment tank.

Void filling grout shall be designed to minimize shrinkage.

Basis: Minimizing shrinkage will reduce the gap between the grout and the tank or vault
walls.

Void filling grout shall be designed to minimize air pocket formation.

Basis: Reducing air pocket amounts maximizes the amount of fill material and provides a
more stable leach resistant grout matrix.
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6.  Void filling grout shall be designed to minimize bleed water.

Basis: Minimizing bleed water minimizes the amount of free liquid that would be left on
top of the cured grout. This liquid would then require additional drying equipment.

5.1.5.3.1 Vault Void Management

1. A passive HEPA filter system shall be connected to a vault riser during void filling
- operations.

Basis: HEPA filters will capture any airborne contamination that could be released due to
vault temperature fluctuations or void filling operations. EDF-TFC-030.

2. Vaults are ancillary equipment to a tank system and must be decontaminated and closed as
part of the tank system.

Basis: Tank closure 40 CFR 265.197 and 260.10; Void filling 40 CFR 265.111 and
265.310.

3.  Tanks used as an NRC near-surface landfill shall have four lances placed into the vault void
annulus.

Basis: Engineering judgement. Lances will provide ability for future tank monitoring as
required by the NRC regulations.

4. One to four new vault access holes shall be drilled through the vault roof.

Basis: Additional access holes will be required to ensure equal grout distribution between
the vault and tank wall during grout pouring operations.

5.1.5.3.2 Tank Void Management

1. Void filling grout shall be designed to minimize leaching.
Basis: Low leach rates will minimize waste constituent migration.
5.1.6 Radiological Protection and Controls

The requirements (controls and actions) listed in this section are based on 10 CFR Part 835,
“Occupational Radiation Protection,” and LMITCO Manual 15A, “INEEL Radiological Control Manual”
(IRCM).

1. Radiation exposure shall be commensurate with the activity performed and shall include

plans and measures for applying the “as low as reasonably achievable” (ALARA) process to
occupational exposure levels.

'x
l-'l

a. The annual administrative control level for the INEEL is 1,500 mrem to the whole
body. (IRCM, Art. 211.2.b)
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b.  Radiation exposure levels shall be established that are challenging and achievable.
This value shall be dependent upon the number of workers needed to accomplish the
work, the person-hours required, and the radiation field in the work area. (IRCM —
Art. 211.3).

c.  Normally, administrative controls and procedure requirements shall only be employed
as supplementary to physical design features (e.g. confinement, venting, shielding,
and remote handling). However for specific activities where the use of physical
design features are demonstrated to be impractical, administrative controls and
procedures shall be used to maintain exposure ALARA. (§835.101.c and
§835.1001.a-b). '

d.  Technical requirements for work conduct shall incorporate radiological criteria to
ensure safety and maintain radiation exposures relative to ALARA. This shall be

applied to tasks such as construction, modifications, operations, maintenance, and
decommissioning. (10 CFR 835.101.c).

Basis: 10 CFR 835.101, 10 CFR 835.1001, 10 CFR 835.1003, and IRCM. (IRCM,
Art.211.3).

Contamination areas shall be controlled in 2 manner commensurate with the physical and
chemical characteristics of the contaminant, the radionuclides present, and the fixed and
removable contamination levels. (10 CFR 835.404.c.2).

a.  Solid barriers should be used to enclose contamination areas wherever practicable.
(IRCM - Art. 337.1)

b.  Control and direct airflow from areas of lesser to greater removable contamination.
(IRCM - Art. 337.3)

c.  Use engineering controls and containment devices such as glovebags, gloveboxes,
and tents. (IRCM - Art. 337.4)

d.  Appropriate monitoring shall be performed to detect and prevent contamination from
being spread by individuals exiting radiological areas established to control
removable contamination and/or airborne radioactivity. (10 CFR 835.404.f).

Basis: 10 CFR 835.404, and IRCM.

Radiological work activities shall be conducted as specified by the controlling technical
work document and Radiological Work Permit. '

Basis: IRCM — Art. 341.1.

Radiological Worker II training shall be required for unescorted entry into the TFF during
closure activities.

A remote sampling device shall be used to characterize each tank heel.

Basis: IRCM — Art. 312.4.c.
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6. A shielded transport cask shall be used to move a characterization sample from the TFF to
the Remote Analytical Laboratory (RAL) for analysis.

Basis: IRCM - Art. 312.4.¢.

7. The allowable maximum dose rate in the access hatch working area shall be 100 mrem/hr
while open and 5 mrem/hr when closed.

Basis: Meets applicable radiological requirements and minimizes exposure to employees.
5.2 Assumptions

Assumptions have been developed that are needed to accomplish the activities identified within the
report. These assumptions with basis are listed below.

5.2.1 Key Assumptions

Key assumptions are those identified and developed during the study that affect the feasibility or
are fundamental to the approach taken to close the CSSF. These key assumptions are also listed in the
appropriate sections.

1. The NRC Class C grout placed in the TFF shall be a radioactive, nonhazardous waste.

Basis: The grout facility should provide for the LDR treatment or delisting of any RCRA
regulated wastes to allow land disposal in the TFF (subject to compliance with RCRA
Subtitle D Landfill requirements). Failure to delist and treat the waste to LDRs would
require the CSSF to meet RCRA Subtitle C (hazardous waste) landfill requirements.

2. The State of Idaho will accept closure to Risk-Based Closure Standards or, if demonstrated
to be impractical, to Landfill Standards.

Basis: 40 CFR 265.

3. Responsibility for capping, monitoring, and long-term maintenance will be transferred to
CERCLA.

Basis: Transfer of regulatory responsibilities is consistent with the EPA Memorandum
titled, “Coordination Between RCRA Corrective Action and Closure and CERCLA Site
Activities,” Steve Herman and Elliot Laws, September 24, 1996. This identifies the option
of crafting CERCLA or RCRA decision documents so that cleanup responsibilities are
divided. When units or areas deferred from RCRA to CERCLA, RCRA permits or orders
can reference the CERCLA cleanup process and state that complying with the terms of the
CERCLA requirements would satisfy the requirements of RCRA. This deferral must be
agreeable to the regulatory agencies (State of Idaho and EPA).

4. DOE shall treat all HLW currently at the INEEL so that it is ready to be moved out of Idaho
for disposal by a target date of 2035.

Basis: Section C (3) of the Batt Agreement.
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5.

Liquid waste handling facilities will be available to process liquid waste produced during
closure activities.

Basis: Liquid waste, such as the heels, removed from the tanks must be processed or stored
so that closure activities can proceed on the tank being worked.

5.2.2 General

1.

RCRA Closure Plan will only include 11 of 19 TFF Tanks (WM-180 through WM-190).

Basis: The other tanks either meet RCRA standards or are already out of service. The 11
tanks currently in use are non-RCRA compliant.

The 18,400-gallon tanks will be closed with the PEWE

Basis: Engineering judgement. These tanks are integral to the PEWE process and as such
should be closed with the PEWE.

The 30,000-gallon tanks will be closed at a future date to be identified.

Basis: Engineering judgement. These tanks were not part of this study, but will be subject
to closure. The schedule for closure of these tanks will be subject to negotiation with the
State of Idaho.

Grout lifts of 2 feet will be used to fill the tank and vault, (18 inches for the first lift in the
vault), and voids unless stated otherwise in a specific section.

Basis: Engineering judgement; Grout analysis conducted for the Waste Calcining Facility
(WCEF) indicates that grout lifts can be between 2 and 4 feet and still maintain grout
structural integrity. Using 2-foot lifts is conservative from both cost and design standpoints.
EDF-TFC-033 and EDF-TFC-024.

Grout lift curing will take no longer than 7 days before another grout layer can be poured.
Basis: Grout lift depth analysis. EDF-TFC-033.

Grout mixture quality will be tested and qualified using an approved test plan before use
inside a tank.

Basis: Testing inside the vaults and tanks would be very difficult if not impossible. If in
situ testing were possible it would be very time consuming and costly. For these reasons,
testing will occur before using the actual grout. The grout used will have enough prior
laboratory testing to ensure conformance to quality standards developed for that grout.
Grout mix quality will be used to establish comparable leachability, coherence, and strength
values.

Grout will be formulated to minimize bleed water.
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10.

11.

12.

13.

14.

15.

Basis: Regulations require no free liquids. Formulating a low bleed water grout will reduce
additional work required to absorb or remove the bleed water.

Tank risers will be able to accommodate required tank closure equipment simultaneously.

Basis: Closure processes require equipment in multiple risers of the same tank to facilitate
closure operations.

Utilities (electrical, water, air, and steam) that support TFF Closure will be supplied by the
Tank Farm Closure Project; ICPP will not provide utilities for TFF Closure.

Basis: Utility requirements for TFF Closure have not yet been defined. To bound the costs,
it is assumed that ICPP utility systems will not be able to meet the TFF Closure Project
demands and that the project will be responsible for supplying electrical, water, air, and
steam. Use of existing utilities will be made wherever possible but is beyond the identified
work scope.

Any supplemental VOG system will be piped to the existing stack and conform to existing
permitting criteria.

Basis: This will allow compliance with existing air permits and reduce the scale of any new
permit required for closure operations that can not be tied into the existing stack.

Normal TFF operations will not be interrupted by TFF Closure activities, except for outages
to isolate the tank system being closed.

Basis: Engineering judgement. It is expected that most closure work can be accomplished
with little impact to TFF operations.

Liquid waste handling facilities will be available to process liquid waste produced during
closure activities.

Basis: Liquid waste, such as the heels, removed from the tanks must be processed or stored
so that closure activities can proceed on the tank being worked.

RCRA tank closure and void filling activities will have separate equipment.

Basis: Engineering judgement. Current work indicates that scheduling and physical
requirements will be different.

A portable grout batch plant will be available at a site on the INEEL.

Basis: Engineering judgement. A site should be available for grout production. This will
minimize transportation requirements and associated impacts.

Clean grout will arrive at TFF via “Ready Mix” cement trucks.

Basis: Grout is commonly transported via truck to a construction site.
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1.

16.

17.

18.

19.

20.

21.

22.

Volatile organic compound (VOC) sampling will be done before heel pH adjustment and/or
removal.

Basis: Engineering judgement; There is currently no definitive data as to the concentration
of VOCs contained in the tanks-only sampling for VOCs that has been done involved steam
jetting the air out of the tanks and then sampling for VOCs, thus diluting and/or destroying

the results.

A new cathodic protection system will not be required. Reconnecting jumpers to the
existing cathodic protection system will be sufficient. :

Basis: Engineering judgement; The TFF has a cathodic protection system in place.

All hazardous and radioactive waste shipped outside of the INEEL will comply with
Department of Transportation (DOT) packaging requirements.

Basis: DOT regulations for the transportation of waste off-Site.
The TFF grade level is 4,917 feet.

Basis: Engineering judgement. Different “grade levels” have been used in the past for the
ICPP TFF. This grade level elevation corresponds to the elevation at the bottom of the
Radiation Control Building (CPP-630) and will be used for the purposes of this study.
Reference Drawing 055315.

The tank walls will be washed one time using water to remove the bulk of the tank residue
off the tank walls before any heel pH adjustments have occurred.

Basis: Engineering judgement. A bound was required to provide cost and schedule
estimates. The removed wall residue will be mixed with the heel being removed during the
pH adjustment flushes.

Three water flushes will be required to bring the tank heel pH into acceptable grouting
range.

Basis: Calculations indicate that the heel pH will be around 2.0 after approximately two to
three heel flushings. EDF-TFC-031.

The pH adjustment flushes required to bring the tank heel to an acceptable pH will have a
secondary benefit of removing waste residue from the tank.

Basis: Engineering judgement. The pH adjustment activity will remove tank residue,
thereby lowering the waste residue concentration left in the tank. This also reduces the
volume and concentration of residue requiring removal during RBCC washing activities.

5.2.3 Regulatory and Environmental

The State of Idaho will accept RCRA Closure as tank isolation, heel stabilization, and vault
void filling as identified in Section 2 of this study.
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Basis: This is based on the developed options. Closure as defined within this report
requires these basic steps.

The annulus between the tank and the vault will be filled with a clean grout.

Basis: Filling the annulus with this grout type will allow future tank void use as a waste
storage location and eliminate current load design limitations. This minimizes the chance of
subsidence while the tank void is empty and provides a RCRA cap.

The heel remaining in the tanks after washing and heel reduction processes will meet the

NRC incidental waste criteria. As the remaining heel would not be an HLW, they may be
left in place.

Basis: Engineering judgement. Residual material will meet the requirement for Class C
incidental waste per Section 4.1.1.

Long-term postclosure management will be handed over to CERCLA to handle as part of
the post-ROD maintenance and monitoring requirements for ICPP if the TFF is closed as a
RCRA landfill.

Basis: The CERCLA and RCRA programs are intended to result in solutions for site
decontamination, remediation, and monitoring that are protective of human health and the
environment. Where possible, handoff from one program to another is encouraged to avoid
duplication of effort. Since the CERCLA program will be conducting a comprehensive
monitoring program at ICPP, a transfer of the monitoring for this activity to CERCLA is
appropriate. CERCLA has a process to update an ROD to incorporate or reflect new
information such as monitoring a RCRA Closure activity at a CERCLA site.

Option 2. Risk-Based Clean Closure (RBCC); LLW Fill — The RCRA closure portion of this
option will be considered complete after:

a. Tank system has been isolated

b.  Baseline tank heel and vault contaminant characterization has been conducted
c. Iterative tank decontamination has been conducted

d.  Iterative vault decontamination has been conducted

e. Contamination characterization has been conducted

f. Risk assessment criteria have been achieved based on characterization results
g.  Tank heel has been grouted.

NOTE: Tank heel grouting will be done as a best management practice.

h.  Vault void has been grouted.
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Filling the tank voids with an LLW grout meeting NRC Class C limits will be subject
to NRC Near-Surface Radioactive Waste Landfill licensing requirements. Following tank
void filling with Class C grout, capping the TFF units (all 11 tanks), long-term monitoring,
and cap maintenance will be transferred to the CERCLA program.

Basis: Transfer of regulatory responsibilities is consistent with the EPA Memorandum
titled, “Coordination Between RCRA Corrective Action and Closure and CERCLA Site
Activities,” Steve Herman and Elliot Laws, September 24, 1996. This identifies the option
of crafting CERCLA or RCRA decision documents so that cleanup responsibilities are
divided. When units or areas deferred from RCRA to CERCLA, RCRA permits or orders
can reference the CERCLA cleanup process and state that complying with the terms of the
CERCLA requirements would satisfy the requirements of RCRA. This deferral must be
agreeable to the regulatory agencies (State of Idaho and EPA).

Option 3 RBCC; CERCLA Fill — The RCRA closure portion of this option will be
considered complete after:

a.  Tank system has been isolated
b.  Baseline tank heel and vault contaminant characterization has been conducted
c.  Iterative tank decontamination has been conducted
d.  Iterative vault decontamination has been conducted
e. Contamination characterization has been conducted
f. Risk assessment criteria have been achieved based on characterization results
g Tank heel has been grouted
NOTE: 'fank heel grouting will be done as a best management practice.
h.  Vault void has been grouted.

Regulatory responsibility for filling the tank void with CERCLA fill, capping the
units (tanks) and long-term monitoring and cap maintenance will be transferred to the
CERCLA program.

Basis: Same as Section 5.2.3, Item 5.

Option 4 — Closure to Landfill Standards (CLFS); LLW Fill - RCRA closure portion will be
considered complete after:

a.  Tank system has been isolated
b. Iterative tank decontamination has been conducted

c. Final tank heel characterization has been conducted
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d.  Tank heel has been grouted
e.  Vault void has been grouted.

Filling the tank voids with an LLW grout meeting NRC Class C limits will be subject
to NRC Near-surface Radioactive Waste Landfill licensing requirements. Following tank
void filling with Class C grout, capping the TFF units (all 11 tanks), long-term monitoring,
and cap maintenance will be transferred to the CERCLA program.

Basis: Same as Section 5.2.3, Item 5.

Option 5 — CLFS; CERCLA Fill — The RCRA closure portion of this option will be
considered complete after:

a.  Tank system has been isolated
b.  Iterative tank decontamination has been conducted
c.  Final tank heel characterization has been conducted
d.  Tank heel has been grouted
e.  Vault void has been grouted.
Regulatory responsibility for filling the tank void with CERCLA fill, capping the TFF
units (all 11 tanks), long-term monitoring, and cap maintenance will be transferred to the
CERCLA program.

Basis:” Same as Section 5.2.3, Item 5.

Option 6 — CLFS; Clean Fill — The RCRA closure portion of this option will be considered
complete after:

a.  Tank system has been isolated

b.  Iterative tank decontamination has been conducted
c.  Final tank heel characterization has been conducted
d.  Tank heel has been grouted

e.  Vault void has been grouted.

Capping the TFF units (all 11 tanks), long-term monitoring, and cap maintenance will
be deferred to the CERCLA program.

Basis: Same as Section 5.2.3, Item 5.
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10.

11.

Disposal of radioactive waste will be required to meet equivalency of RCRA Subtitle D
Landfill standards.

Basis: Interpretation of IDAPA. The State of Idaho does not currently have authority to
regulate Subtitle D landfills, therefore an equivalency determination would be applicable
instead of a landfill permit or approval. It is noted that the NRC Class C or DOE LLW
landfill requirements meet or exceed the RCRA Subtitle D (industrial landfill) requirements.

The TFF is potentially “historically significant” and closure will require compliance with
Section 106 of the National Historic Preservation Act.

Basis: National Historic Preservation Act, Section 106.

5.2.3.1 Environmental and Public Safety

1.

Continuous NESHAPs emission monitoring will be required for the RCRA Closure
activities and the Class C grout emplacement as the unabated air emissions are assumed to
be >0.1 mrem/yr at the INEEL boundary.

Basis: A comprehensive permit application for the grouting facility would include all
aspects of the waste activities. This would provide a complete analysis including temporary

storage of the waste, separation, mixing of grout, and placement and/or disposal.

Activities associated with the RCRA Closure and emplacement of NRC Class C grout in the
tank system will require a CAA PTC.

Basis: Regulatory interpretation of IDAPA and CAA requirements for similar projects.

The Risk Assessment calculation identifying the potential public health risks from residue
or contaminants remaining in the tanks after closure will be done by others.

Basis: This activity is not covered by this scope of work and is being done for the EIS by
others.

5.2.3.2 RCRA Closure

1.

The sump pumps, or steam jets, will be disposed of as mixed waste.

Basis: Based on an interview with a TFF expert, the sump pumps are located in the bottom
of the tanks and have thus come in contact with process solution. They will be considered
mixed waste unless the regulators can be convinced that due to the numerous rinses in the
tank they can be considered debris. EDF-TFC-006.
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5.2.3.2.1 Closure to RCRA Landfill Standards

Tank heel and grout will not be mechanically mixed.

Basis: The remaining heel will be characterized to verify that the risk of release will not
exceed the cumulative ICPP release criteria identified by the CERCLA program. Since this
release criteria is already met, mechanical mixing will not be required to hold the remaining
waste in a grout matrix in order to meet the ICPP release criteria.

Tank heel residue stabilization, as part of RCRA Closure, would not be subject to NRC
licensing as a near surface disposal facility per 10 CFR 61.

Basis: Engineering judgement. No waste will be emplaced that would trigger NRC
requirements for incidental waste disposal.

5.2.3.3 NRC Near-Surface Landfill Closure

1.

NRC requirements will apply to emplaced LLW.

Basis: Dec. 19, 1996 Department of Energy Memorandum for the Secretary
“Recommendation on Implementing External Regulation” approved December 19, 1996 and
DOE press release, December 20, 96.

NRC will grant no variances to the incidental waste standards.

Basis: This assumption is established to provide a cost-bounding scenario.

To calculate regulatory requirements and limits for Class C waste emplacement, it is

acceptable to use an averaging technique (calculating the radionuclide concentration in the

residuals being dispersed in the entire tank volume) to determine the final waste
classification.

Basis: This averaging technique is the same as that used by Savannah River to close tank
WC-14. EDF-TFC-045.

The grouted heel and Class C grout placed inside a tank will be no greater than Class C
when averaged over the entire tank volume.

Basis: Engineering judgement. The Class C limit for the entire landfill cannot be exceeded.

5.2.3.4 Equipment

1.

5.2.3.4.1 Temporary Vessel Off Gas (VOG) System

HEPA filters on the VOG skids will have bag-in and bag-out capabilities.

Basis: Bag-in and bag-out HEPA filters are currently being used at the ICPP.
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5.2.3.5 Enclosures

1.

A temporary enclosure will be constructed over the TFF.

Basis: This will allow work to proceed during adverse weather conditions and provide
secondary containment for any potential hazardous material releases. See Section 5.1.1,
Item 2 and EDF-TFC-013.

The temporary enclosure will be heated and cooled.

Basis: HVAC will be needed to provide an environment where work can proceed during
cold and hot temperature extremes experienced at the INEEL. See Section 5.1.1, Item 2.

Enclosure over the TFF will be one large structure.

Basis: Engineering judgement. A single large structure should be cost bounding and may
be required.

Secondary containment will only be required for the Total Removal Clean Closure Option.

Basis: Engineering judgement. The type of work would not require secondary containment.

5.2.4 Clean Closure

5.2.4.1 Total Removal Clean Closure

1.

Double containment will be required during excavation activities.

Basis: Double containment is a conservative assumption for costing and planning purposes
for Clean Closure Total Removal based on the requirements defined in DOE Order
6430.1A, “Special Facilities, Irradiated Fissile Material Storage Facilities, and Non-Reactor
Nuclear Facilities.” DOE 6430.1A has been cancelled, but will remain binding at the
INEEL under the LMITCO contract. The LMITCO contract will no longer be in effect
when the TFF Closure takes place, but DOE Order 420.1, Section 4.1.1.2, which replaces
DOE Order 6430.1A, states: “All nuclear facilities with uncontained radioactive materials
(as opposed to material contained within drums, grout, and vitrified materials) shall have
means to confine them. Such confinement will act to minimize the spread of radioactive
materials and the release of radioactive materials in facility effluents during normal
operations and potential accidents. The number and arrangement of confinement barriers
and their required characteristics shall be determined on a case-by-case basis and included
the Safety Analysis Report for that facility. Engineering evaluations, trade-offs, and
experience shall be used to develop practical designs that achieve confinement system
objectives.” Because of the alpha contamination present in the TFF, engineering judgement
leads to the assumption that double containment would still be necessary under this order to
minimize the spread of radioactive materials.

Both the primary and secondary containment structures will require redundant ventilation
systems.
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Basis: Double containment requires redundant ventilation systems on both the primary and
secondary containment. EDF-TFC-013.

Each ventilation system on the primary and secondary containment structures will require a
primary and secondary HEPA filter, primary and secondary activated carbon filter, and
roughing filter upstream of the HEPA filters.

Basis: Because of the expected contaminants of concern during RCRA Total Removal

Clean Closure, engineering judgement indicates that the listed filters will be required. EDF-
TFC-013

Primary HEPA filters will be changed before reaching a contamination level of
500 mrem/hr. Each HEPA filter should last a minimum of 3 months.

Basis: Engineering judgement, based on previous remedial actions performed at the TFF.

In most cases, the HEPA filters will be changed due to increased pressure drops across the
filter caused by dust loading, not due to the radiation fields. In these cases, the HEPA filters
would be disposed of at contamination levels much lower than 500 mrem/hr.

The cost per square foot for the double containment will be similar to that used for Pit 9.

Basis: The ICPP TFF TRCC is similar in scope and contaminants of concern to Pit 9. EDF-
TFC-013.

The cost estimate for Pit 9 double containment will be modified in order to use weather
shields for double containment, not those structures used by Pit 9.

Basis: The double containment structures used at Pit 9 are too heavy for ground pressure
restrictions imposed at the TFF. EDF-TFC-013.

A paraffin-based grout will be jet-grouted into the TFF from the bedrock layer to a height of
40 feet (approximately 10 feet below grade) for contamination control purposes. This will
bring the grout level with the top of the tanks.

Basis: Engineering judgement for fugitive dust control and contamination spread concerns.

Paraffin-based grout can be jet-grouted before setting up the weather structure and double
containment.

Basis: The paraffin-based grout would be injected without creating a significant amount of
~ dust, thus the spread of contamination due to fugitive airborne dust would not be an issue at
this point in the retrieval operation, and double containment would not be necessary.

Subsurface cement walls will be jet-grouted into the TFF to provide structural stability for
the double-containment structures and the gantry cranes used for excavation activities.

Basis: Current loading restrictions restrict the use of any heavy equipment or structures in
the TFF.
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10.

I1.

12.

13.

14.

15.

16.

Monitoring for VOCs will be done before, during, and after excavating the tanks.

Basis: Engineering judgement; There is currently no definitive data as to the concentration
of VOCs contained in the tanks. The only sampling for VOCs that has been done involved
steam jetting the air out of the tanks and then sampling for VOCs, thus diluting and/or
destroying the results.

Excavations from grade level to approximately 4 feet will be done by operators using
standard excavation equipment. Excavations below 4 feet in depth will be done remotely.

Basis: Historical knowledge indicates that the contaminated areas located in the TFF are
due to leaks and/or spills that occurred in the past. These leaks/spills would be from piping
systems located on the TFF, thus the spill areas would be below the pipes. The majority of
the pipes in the TFF are buried at least 4 feet below grade, thus the excavations above 4 feet
can be done manually and the excavation below 4 feet must be done remotely.

CERCLA will remove the soils contained in the Environmentally Controlled Areas (ECAs)
in the TFF before the tanks, vaults, and pipes being removed under RCRA.

Basis: Contaminated soils must be removed before removing the tanks, vaults, and piping
identified in TRCC operations. EDF-TFC-010.

The soil outside of the ECAs moved in order to excavate the TFF tanks, vaults, and pipes

will be done as a disturbance (with previous approval) and will remain under the CERCLA
umbrella.

Basis: Soil disturbance is allowed under CERCLA for the soils within the TFF boundary
per the Area of Contamination definition. EDF-TFC-009 and EDF-TFC-010.

All historical releases to the environment, including but not limited to the soil, groundwater,
and bedrock, will be the responsibility of the CERCLA Program. This includes external
contamination of structures due to these releases.

Basis: Historical releases from TFF operations are the responsibility of the CERCLA
Program per the FFA/CO.

Sampling and characterization needed during removal actions will be performed as an
integrated effort between the RCRA and CERCLA programs.

Basis: Sampling and characterization will be required during excavation under both the
RCRA and CERCLA programs and thus will be a shared cost.

The boundary for the RCRA work will coincide with the boundary defined by CERCLA in
the Waste Area Group (WAG) 3 Cost Estimate.

Basis: The same boundary must be used for RCRA TRCC work so that the cost estimate

done by WAG 3 can be used. Using the same boundary is also necessary due to integration
concerns between CERCLA and RCRA. (WAG 3 Cost Estimate and EDF-TFC-010).
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17.

18.

19.

20.

21.

22.

23.

24.

Tank Heel Removal will begin in 2013, with the tank heels being removed one tank at a
time. Once the heel has been removed from an individual tank, the tank will be isolated

from the rest of the TFF. TRCC excavation activities will begin once the heels have been
removed from all 11 tanks.

Basis: The soil, tanks, vaults, and ancillary equipment will be completely removed as part
of TRCC. The piping located throughout the TFF must be removed in order to access the
majority of this equipment. Selectively removing inactive piping would be time consuming
and labor intensive. For this reason, it must be assumed that the heels would be removed
from all 11 tanks before initiating excavation activities, thus making it possible to inactivate

all piping in the TFF.
The roof of each tank will be disposed of as mixed waste.
Basis: The roofs of the tanks have not come in contact with any process solutions (waste),

as the tanks have never been filled above the tangent line. However, the tanks have come in

contact with acid fumes and airborne contamination, and thus should be assumed to be
mixed waste. EDF-TFC-006.

The floor panels of the concrete vaults will be disposed of as mixed waste.

Basis: Any leak that may have occurred in the tanks would have résulted in process solution
(waste) coming in contact with the vault, thus making the vault floor a mixed waste.

The concrete vault walls will be disposed of as uncontaminated solid waste.

Basis: The side panels of the concrete vaults have not come in contact with the process
solution. EDF-TFC-006.

The process piping will be disposed of as mixed waste.

Basis: The piping has come in contact with the process solution. It is unknown whether
rinsing would result in reducing the level of contamination in the pipes and thus allow
another disposal method. EDF-TFC-006.

The stainless steel liner in the concrete encasements will be disposed of as mixed waste.

Basis: It should be assumed that the liners will be mixed waste because of known leaks in
the piping contained in the trenches. EDF-TFC-006.

The concrete encasements will be disposed of as mixed, remote-handled waste (15%) and
uncontaminated solid waste (85%).

Basis: Approximately 15% of the concrete encasements are located in ECA soils and are
thus considered mixed waste due to the contamination constituents in the ECA soil. The
remaining 85% is located outside of the ECA soil. EDF-TFC-015 and EDF-TFC-016.

The pilings will be disposed of as mixed, remote-handled waste (33%) and uncontaminated
solid waste (67%).
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25.

26.

27.

28.

29.

30.

31

32.

Basis: Approximately 33% of the pilings are located in ECA soils and are thus considered
mixed waste due to the contamination constituents in the ECA soil. The remaining 67% is
located in uncontaminated soil. EDF-TFC-015 and EDF-TFC-016.

CPP-628, 635, 712, and the valve boxes will be disposed of as radioactive waste.

Basis: Historical knowledge shows that the buildings and valve boxes are slightly
contaminated. They have not come in contact with the process solution, however, and
should not be considered mixed waste. EDF-TFC-006.

CPP-618, 619, 622, 623, 632, and 634 will be disposed of as uncontaminated solid waste.
Basis: Interview with a TFF expert. EDF-TFC-006 and EDF-TFC-017.

CPP-738 (underground condenser pit) will be disposed of mainly as uncontaminated solid
waste; the outer walls as radioactive waste.

Basis: Interview with a TFF expert. EDF-TFC-006.
The tanks will be disposed of as mixed waste.

Basis: The tanks have come in contact with process solution, and will thus be mixed waste.
EDF-TFC-006.

Newly generated mixed waste debris, such as equipment, piping, and tank debris will be
sent to a Debris Treatment Facility (DTF) (not currently in existence) for treatment to
RCRA LDR standards.

Basis: RCRA regulated debris must be treated to LDRs before disposal. EDF-TFC-015.

After the waste debris have been treated, it will be classified as low level radioactive waste
(LLW) and will be disposed of at an LLW disposal facility.

Basis: Once mixed waste has been debris cleaned, the hazardous component has been
removed, thus resulting in a waste that can be disposed of as LLW. EDF-TFC-012.

Mixed waste, both remote and contact handled, will be shipped to a new DTF in a large
volume, large weight payload capable, “moderately” shielded, INEEL-on-site-use-only
transport cask, that is operated under locally authored and approved safety documentation.

Basis: Engineering judgement based on the expected contaminants of concern, as well as
the expected concentrations, as presented in the Waste/Inventory. EDF-TFC-015

A DTF will be needed for the large volume of mixed waste debris that will result from the
TFF TRCC action.

Basis: A DTF is one of the most efficient ways to properly manage the large volumes of
mixed debris wastes per RCRA land disposal restriction standards (LDRs). This is due to
the numerous waste codes and the potential inability to use conventional methods of
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33.

34.

35.

36.

37.

38.

39.

40.

41.

treatment for LDR compliance. A DTF does not currently exist for any significant volume
of mixed debris wastes such as would result from the TFF TRCC action. EDF-TFC-012

The DTF will be located on the INEEL site.

Basis: Locating the DTF on the INEEL site allows the use of INEEL-onsite-use-only
transport casks, which are much less restrictive that using the DOT approved packaging that
would be required to move the waste offsite. EDF-TFC-015.

A new LLW disposal site will be built for the large waste volumes generated as a result of
the TFF TRCC action.

Basis: It should be assumed that a new LLW Disposal site would be built for the TFF waste
because of the high waste volumes expected from totally removing the TFF. EDF-TFC-015.

The LLW disposal site will be located on the INEEL site.

Basis: Locating the LLW disposal site on the INEEL site allows the use of INEEL-on-site-

use-only transport casks, which are less restrictive that using DOT approved packaging.
EDF-TFC-015.

Treatment will not reduce waste volume.
Basis: Cost bounding. EDF-TFC-015.
Each transport package will contain less than 20 curies of plutonium.

Basis: The TFF waste type inventory shows low plutonium levels, and the transport of more

than 20 curies of plutonium requires doubly contained transport packages (NRC regulation).
EDF-TFC-015.

Condenser pit (WM-302) will be removed and disposed of as radioactive waste.

Basis: Engineering judgement. Process knowledge from previous TFF cleanup projects.
Remote operations will be required to remove WM-302.

Basis: Engineering judgement. Based on previous TFF operations in the condenser pit.

Geophysical characterization will be done only once and will occur before initiating any
excavation activities.

Basis: Geophysical characterization is typically only done once during retrieval operations
to find the main obstacles and obstructions. EDF-TFC-014.

Chemical, radiological, and heavy metal characterization will be done separately.
Basis: The remotely operable digface characterization crane or excavator mounted system

currently available through the Technology Development group does not have the capability
to do concurrent chemical, radiological, and heavy metal characterization. EDF-TFC-014.

5-36

. ,

m‘vi
:‘\“i
‘



1

T Bt ii zer:  mmemm gzmes o %

42.

43.

44.

45.

46.

47.

48.

49.

currently available through the Technology Development group does not have the capability
to do concurrent chemical, radiological, and heavy metal characterization. EDF-TFC-014.

Chemical, radiological, and heavy metal characterization will be done prior to starting
excavation; after overburden removal (top 6 inches of soil) and before removing the rubber
membrane; after removing the rubber membrane and before removing any pipes; and every
3 feet thereafter. This results in characterization being done a total of 20 times.

Basis: Because of ALARA concerns during excavation activities, characterization will be an
ongoing process. Three-foot intervals will be used due to the sensitivities of the sensors.

An independent power source will be provided for all equipment once TFF excavation has
started.

Basis: Electrical junction boxes will be removed at the start of excavation activities.
EDF-TFC-006.

A digface characterization crane or excavator mounted system will be used for
characterization.

Basis: Field experience using a digface characterization crane mounted system has shown
that it would be a good candidate for TFF TRCC activities. EDF-TFC-014.

The digface characterization crane or excavator mounted system will be available for use at
the TFF.

Basis: The equipment has been purchased and field-tested by Technology Development.

The digface characterization crane or excavator mounted system would be modified to
include heavy metal characterization capabilities.

Basis: The current system does not have heavy metal capabilities, which would be
necessary during TFF TRCC activities.

All sizing will be done within a double containment structure.
Basis: Engineering judgement; This is cost bounding.

Vault panels will be taken out of the excavation pit whole using a crane and sized within the
double containment structure.

Basis: Engineering judgement; Equipment exists that can perform this activity.

Single poured concrete vaults will be sized in place. Aggressive contamination control
methods, such as water misting, would be used during sizing activities.

Basis: Engineering judgement; Contamination control methods will be used that will limit
the spread of contamination through airborne fugitive dust.
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50.

51,

52.

53.

54.

55.

56.

A Contamination Control Unit will be used during excavation activities.

Basis: An aggressive contamination control method will be employed due to the high levels
of alpha contamination that may be present during excavation activities. A Contamination
Control Unit incorporates varying contamination control methods and has been found to be
very effective during field tests at the INEEL. Evaluation of the Contamination Control
Unit During Simulated Transuranic Waste Retrieval, D. N. Thompson, A. L. Freeman, and
V. E. Wixom, EGG-WTD-10973, November 1993.

The tanks will be sectioned in place using remote operated equipment before being removed
from the TFF.

Basis: Remote operations will be required due to the high levels of contamination expected

and the tanks must be sectioned in order to fit in the casks necessary for shipment. EDF-
TFC-006.

Straps attaching concrete vault panels to the vault pillars will be removed remotely.

Basis: The panels could fall during strap removal. Remotely removing the straps will
minimize possible personnel injury.

Heel receiver tank will be available when required.

Basis: All cost estimates and schedules are null and void, if the heel receiver tank is not
available when required.

CERCLA will backfill the excavation pit with the volume of soil estimated in the WAG 3
Cost Estimate (36,569 cubic yards). RCRA will backfill the remaining excavation pit to
bring the pit back to grade.

Basis: CERCLA has responsibility for the soils within the TFF Area of contamination.
Once the ECA soils are removed, CERCLA would have to backfill the pit to the extent that
a cap could be placed over the Tank Farm and monitored. The WAG 3 Total Removal
proposed option accounts for this backfill in the amount of 36,569 cubic yards, which is
assumed to be “clean” enough to go back in the pit. As the removal of the tanks, vaults, and
piping is to be done under RCRA, providing the additional soil needed to fill the void space

left by the removal of said components is the under the responsibility of RCRA. EDF-TFC-
010.

Planning for the INEEL will be comprehensive and integrated.
Basis: In order for any option open for discussion to work, the CERCLA and RCRA
programs must coordinate activities so that one option does not preclude alternative options.

INEEL Environmental Management Accelerating Cleanup: Focus on 2006, Discussion
Draft, PLN-177, June 1997.

Environmental regulations will not change appreciably over the life of the projects.

Basis: A baseline set of regulations must be used thoughout the planning and cost
estimating activities in order for a comparative analysis between options to be feasible, as
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well as for cost estimating purposes. As no one knows how the regulations will change by
the time the work actually takes place, this baseline set of regulations must be assumed to be
accurate and constant.

57. Waste storage tanks will be available for decommissioning when required.

Basis: If the waste storage tanks are not available for decommissioning when required, all
cost estimates and schedules are null and void.

5.2.4.2 Risk-Based Clean Closure

1.  CLFS methodology can be used for RBCC.

t‘l
: s.

Basis: RBCC and CLFS methodologies are similar. The only major difference is the level
of residue remaining following decontamination efforts. The heel stabilization method can
be modified to meet the RBCC criteria.

2. Residual contamination remaining in the tanks will not require delisting before RBCC.

Basis: As part of the risk assessment and closure process, the contaminants left in a tank
will be evaluated to determine whether they pose an unacceptable risk to the public. If the
closure performance and risk assessment standards for RBCC are met, RBCC would be
achieved. Therefore, the remaining residual contamination and tank system that has come
into contact with listed wastes would no longer be managed as a hazardous waste. EDF-
TFC-044.

3. Under RBCC, the bins will be decontaminated sufficiently such that Class C requirements
will be met if Class C type waste is emplaced in the bin voids.

Basis: In order to close a tank as an NRC Class C Landfill, the emplaced waste, when
mixed with the residue in the tank, must meet Class C requirements.

i 4.  The tank walls will be washed three times with water to clean the tank walls to RBCC
requirements.

Basis: Engineering judgement. A bound was required to provide cost and schedule
estimates. The walls will be washed once during the pH adjustments and then two
additional times during the tank cleanings conducted to attempt RBCC.

5. Three to four additional water washes (after heel pH adjustment flushes) will be used to
clean a tank heel to RBCC requirements.

Basis: Engineering judgement. A bound was required to provide cost and schedule
i estimates. The methodology is to trend the cleaning effectiveness with the first three
l washings. A tank will be washed a fourth time if the first three washings indicate that a
fourth flushing would enable the tank to meet the RBCC criteria. The tank would be closed
i to CLFS if, following the washing, the tanks do not meet the RBCC criteria. Additional
' washing could be conducted but would change the estimated cost and schedules provided in
this report.

;'I 5-39



5.2.5 RCRA Closure to Landfill Standards

5.2.5.1 Tank Isolation

1.

Any piping connections disturbed during closure that are connected to the existing ICPP
cathodic protection system will be checked and/or modified to ensure conductivity exists
between the disturbed pipe junction(s).

Basis: The TFF cathodic protection system (currently out of service.) is tied into a cathodic
protection system loop at the ICPP. Closure activities will disconnect current piping ties to

the cathodic protection system. Action ensures conductivity still exists between any
disturbed pipe connection(s).

Tank cooling water lines can be grouted from within the supply building without
excavation.

Basis: Engineering judgment after a cursory review of existing piping access.
Vessel off-gas (VOG) system piping does not contain hazardous waste.
Basis: Process knowledge from previous TFF upgrade project.

Waste transfer piping between valve boxes and leading into tanks can be decontaminated by
flushing with an acidic solution (e.g., 0.5 molar aluminum nitrate), followed by two raw or
demineralized water flushes for lines that drain directly into a tank or vault.

Basis: Decontamination methods used for prior TFF projects. 40 CFR 261.7(b)(1) provides
guidance for residues in containers. While not directly related to tanks, it has been used as a
performance standard in Closure Plans and should be acceptable for pipe flushing. This
guidance coupled with the hazardous debris standard should allow for hazardous waste
contaminated pipe washing in this manner. EDF-TFC-034.

Waste piping that penetrates the exterior walls of the tank will be decontaminated by
pumping grout through the pipes into the tanks, then the pipes will be permanently capped.

Basis: Engineering judgement. This is consistent with the WCF Closure Plan approved by
the State of Idaho for the lines outside the WCF cap.”"

Waste piping that lies outside of the footprint of a closure cap will be decontaminated by

pumping grout through the pipes into the tanks or vessels, then the pipes will be
permanently capped.

Basis: Engineering judgement. This is consistent with the WCF Closure Plan approved by
the State of Idaho for the lines outside the WCF cap.*"!

Utility and instrumentation lines will be cut, capped, and left in place regardless of slope.

Basis: TFF process knowledge instrumentation lines have not had process waste in them
and are contamination free.
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10.

The worst case for general body field radiation for a valve box will be 500 mrem/hr.
Basis: The general body fields are from radiation surveys done during work on the TFF.

The grout pump and associated equipment used for vault and tank grouting will be used for
grouting the waste transfer piping and any other lines that require grouting.

Basis: The proposed grout pump has a variable output that can be adjusted to accommodate
low flow rates. This pump could be adjusted to match the flow rate required to fill each
line.

The cooling water contained in the tank cooling coils and surge tanks can be sent to the
PEWE.

Basis: The cooling water components will not pose a problem to evaporate or calcine.
EDF-TFC-027.

5.2.5.2 Heel Stabilization

1.

Mechanical mixing or stirring of the grout and heel will not be required to immobilize the
heel in a nonleachable, homogeneous matrix.

Basis: Installation of a permanent cover over the TFF will prevent the entrance of liquids
that could potentially leach out radioactive and hazardous heel constituents that have not
been immobilized.

Heel stabilization will begin within 2 years after that tank reaches a “cease use” condition.
Basis: Heel stabilization is expected to take the longest amount of time with respect to all
the tasks. Stabilization must start shortly after “cease use™ to facilitate closure of all TFF
tanks. The 2-year period would allow for preparatory work such as equipment removal and
temporary VOG system installation.

A criticality will not occur.

Basis: Preliminary calculations based on assumed heel content indicate a safe condition.
Sampling and analysis will be required to verify this before implementation.

Existing tanks or vessels will be available to accept heels from tanks that are being closed.
Basis: Tank liquids that have been removed during closure activities must either be

contained in a holding vessel for future processing or be processed as the liquids are
removed. Existing tankage could be used.

5.2.5.3 Vault & Tank Void Management

1.

Clean grout will be transported to the TFF site by ready mix delivery truck.

Basis: The cement delivery truck was found to be the best means of providing grout to the
ICPP as indicated by the “Comprehensive Work Scope for the Waste Calcining Facility
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RCRA Closure Project Division IV* and the “Grout Mixing and Handling Option Special
Study for the WCF RCRA Closure Project.”

Grout lift curing will take no longer than 7 days to cure before another grout layer can be
poured.

Basis: Engineering judgement. Similar to other void filling applications using grout such as
the WCF closure. This is the expected time required to dissipate heat generated by the grout
hydration process. EDF-TFC-033.

A grout equipment cleaning and decontamination area (both Class C and clean) shall be
available before tank and vault void grouting.

Basis: Grouting operations will coat equipment with grout residue. This residue requires
removal to allow continued equipment use. Contaminated equipment also requires

additional care to minimize the spread of contamination to the environment.

An equipment cleansing facility shall be designed and located to provide the most efficient
area location in terms of cleaning time, distance to the grout equipment, and accessibility.

Basis: Engineering judgement. Locating the facility close to the closure operations will
allow process optimization and a reduction in TFF Closure costs.

Self-leveling grout will be defined as grout that slumps down to within 1-inch of the lowest
grout height within a 50-foot diameter.

Basis: Engineering judgement. This provides a basic characteristic for the grout used to fill
each TFF tank and vault void.

An aboveground concrete structural cap will not be installed over the TFF or separate tanks.
Basis: The grouted vault void will act as a cap encasing the tank. This internal cap will
minimize water infiltration, give structural support and function with minimum
maintenance. Grouting of the vault void provides a temporary cover or cap until CERCLA
places the final cap or cover over the entire TFF after closure completion.

Although tank and vault access is possible, personnel will not be allowed entry into the
tanks or vaults.

Basis: To protect personnel from radiation exposure.
Pipe running to the tank and vault void spaces will be made of stainless steel.

Basis: For cost bounding purposes, other piping could be used but may not hold up to
multiple uses in an abrasive environment.

Piping will remain in place until the tank and vault voids are completely filled.

Basis: To minimize pipe disassembly after each grout run. This also minimizes exposure to
LLW grout if such grout is used and the need for storage facilities.
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10.

11.

12.

Flexible pipes will be used to manually connect the clean grout supply pipe to pipelines
leading to the tank or vault void.

Basis: Flexible pipes will minimize the design time and initial manufacturing expense
compared to a manifold design. The lack of radioactive constituents should eliminate the
need for a manifold.

Remote visual monitoring will occur during void filling and decontamination activities.
Basis: Monitoring will provide a visual verification that required steps have been
completed, grout lift height verification, and ensure even grout distribution withing the tank

and/or vault.

The 7 day grout curing duration will allow enough time for the grout to reach a compressive
strength high enough to accommodate the next lift.

Postheating of grout will not be required.

Basis: Engineering judgement. Grout composition is expected to provide minimal water
bleeding. Additional moisture removal should not be required.

5.2.5.3.1 Vault Void Management

Four equally spaced pipelines will evenly fill the vault void with grout.

Basis: Engineering judgement; Four equally spaced pipes should provide sufficient grout
distribution to fill the vault void annulas.

Void filling grout shall be designed to minimize water permeability.

Basis: Low water permeability will minimize the amount of moisture that reaches the outer
tank walls and therefore, minimize corrosion of the tank due to liquids.

Vault filling will not occur until all tank heels in a selected group are stabilized and ready
for filling at the same time.

Basis: Waiting to fill a group of tanks at one time will reduce the startup and shutdown
costs that would be associated with filling each vault separately.

All vault voids will be filled beginning with an 18-inch lift.

Basis: The 18-inch lift ensures that the tank will not float during vault filling operations.
EDF-TFC-024.
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A flexible pipe section will be used to manually connect the grout supply pipeline to the
four vault filling pipelines.

Basis: A flexible pipe will minimize the design time and initial manufacturing expense
compared to a manifold design. The lack of radioactive constituents would not require a
manifold.

Vault voids will not maintain air pressure.

Basis: Vaults were not designed to be airtight. Air could migrate through the pillar and

panel joints, through piping encasement (raceways) connections or through the vault roof
and vault wall joints.

Access to the vault voids will be acquired through existing and newly installed vault risers.

Basis: Riser positions will be selected to provide ideal grout placement. Other existing

access ways such as manways and pipe raceways will not provide adequate access into the
vault void.

A 4-foot grout lift will be the maximum placed in the vault void at one time while the tank
void is empty. The lift sequence and maximum height will correspond to values provided in
EDF-TFC-022 with the exception of the 4-foot lift limitation.

Basis: To provide a minimum safety factor of 8 during filling. This safety factor will
minimize filling problems that may arise during vault void filling. (EDF-TFC-022)

5.2.5.3.2 Tank Void Management

Sufficient NRC Class C grout will be available to fill a 300,000-gallon tank with a 2-foot lift
(approximately 145 yd®) at one time.

Basis: The grout fill is the maximum estimated lift that can be placed in a tank at one time.

Filling a tank to this maximum lift height will minimize the time required to completely fill
each tank.

Class C grout will be delivered via pipeline to the north TFF boundary immediately north of
Tank WM-185.

Basis: Pipeline placement provides the optimal location for supplying grout to all 300,000-
gallon tanks.

Tanks will structurally support the pressure created by grout lifts placed inside or outside
the tank.

Basis: Preliminary analysis indicates that tanks can support pressure when combined with
limited and controlled grout lifts. EDF-TFC-022.
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5.2.5.4 Option Development

A discussion on option development can be found in Sections 7 and 8. The assumptions made
within the discussion are listed below:

5.2.5.4.1 General Risk-Based Clean Closure (Options 2 and 3) and Close to RCRA
Landfill Standards (Options 4 and 5)

1.  The second group of six vault voids (WM-180, WM-181, and WM-187 through WM-190)
will be filled in sequence.

Basis: The second vault void group will be ready for closure after the first group. Filling
the vaults in sequence allows for a dedicated work group to complete the vault-filling task
with minimal break time and workforce restructuring in between fills.

:I'
d
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2.  Each vault grout lift filled in sequence will not require more than a 7-day curing time to
dissipate heat generation created by the grout hydration process.

Basis: Keeping the curing time to 7 days or less will allow the next vault void grout lift to
commence shortly after filling the last tank in the sequence. This will minimize the vault
void filling time and expense. Heat generation is not expected to affect filling the vault
void. EDF-TFC-033.

5.2.5.4.2 Close to RCRA Landfill Standards: Clean Fill (Option 6)

l 1. Curing of vault and tank grout lifts will take no longer than 7 days before another grout
) layer can be poured.

Basis: It will take approximately 7 days to allow heat dissipation between pours.
EDF-TFC-033.

2.  Vault and tank void space filling of the first five tanks will start by 2013.

Basis: Engineering judgment. Actual time required to prepare the tanks systems for vault
and tank void filling is expected to take the majority of the closure time.

3. The second group of six vault and tank voids (WM-180, WM-181, and WM-187 through
WM-190) will be filled in 2-foot lifts and one tank after another until all six are completely
filled.

Basis: The second vault and tank void group will be ready for closure after the first group.
Filling the vaults in sequence allows for a dedicated work group to complete the vault and
tank filling task with minimal break time and workforce restructuring required in-between
ff,»‘;l fills. The 2-foot lifts will be the maximum grout thickness that can be poured and not affect
grout integrity.
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4. Vault and tank void space filling of the second six tanks will start by 2020.

Basis: Engineering judgment. Actual time required to prepare the tanks systems for vault &
tank void filling is expected to take the majority of the closure time.

5. Vault and tank void space filling of all 11 tanks will be completed by 2035.
Basis: Engineering judgement. The work is estimated for completion by this date.
6.  Vault and tank void space filling of the first five tanks will start by 2013.

Basis: Engineering judgment. Actual time required to prepare the tanks systems for vault
and tank void filling is expected to take the majority of the closure time.

7. Aflex tube system similar to the one used for vault void filling will be used to tie separate
grout sources to the tank and vault being filled.

Basis: A flex tube arrangement will minimize the design time and initial manufacturing
expense compared to a manifold design. The lack of radioactive constituents would not
require a manifold.

5.2.5.4.3 Close to RCRA Landfill Standards; LLW Fill (Option 4)

NOTE: This option uses the empty void space created by Option 1 and does not begin until all
TFF tanks have been RCRA closed.

1. Tanks will be RCRA closed before filling tank voids with Class C grout.

Basis: Closing the tanks per RCRA before filling will minimize the number of regulatory
agencies controlling the work.

2. Curing of grout lifts will take no longer than 7 days before another grout layer can be
poured.

Basis: It will take approximately 7 days to allow heat dissipation between pours.
EDF-TFC-033.

3. Aremote operated manifold will be used to connect the main supply line to each tank feed
line.

Basis: Using a manifold to connect each tank to the NRC Class C grout line will minimize
radiation exposure to personnel and minimize chances for a noncontained system leak. This

minimization occurs by limiting the number of times the system piping must be connected
and disconnected.

4.  The remote operated manifold will be a self-contained unit.

Basis: Providing a self-contained manifold will minimize personnel exposure to radioactive
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fields and minimize potential radioactive released and contamination. A self-contained
manifold could also allow for disposal as its own shipping container.

5.  The manifold will be replaced after each 11-day filling run.

Basis: Replacing the manifold after each run will allow using the manifold as its own
containment system and eliminate a possibly difficult decontamination effort. This
containment system would provide secondary containment for any leaks that may occur
inside the manifold system. This replacement would minimize potential worker exposure by
removing the radioactive material contained in the manifold. Replacement would also
provide a verified operational component, as this system must operate as designed.

6. A weight load distribution system for spreading the shielded piping weight will be used in
the TFF.

Basis: Engineering judgement. Any shielded pipe is expected to exceed the 1,000-1b
nonvehicle weight load limit within the TFF. A load distribution system would spread out
the load allowing shielded pipe use.

7.  Piping from the NRC Class C grout batch plant to the manifold will remain in place until
tank voids are completely filled.

Basis: Leaving the piping in place will minimize costs associated with decontamination,
removal, storage, and reinstallation.

8.  Piping from the manifold to each tank will remain in place until voids are completely filled.

Basis: Leaving the piping in place will minimize costs associated with decontamination,
removal, and reinstallation.

9.  Class C grout lines will be cleaned with a pig and then flushed with a pig, water, pig
cartridge and left in place until the next grout run.

Basis: Cleaning in this manner will minimize the amount of grout residue left in the piping
and allow piping reuse. Reducing the residue amount will reduce the radiation field.

10.  The water amount in the pig-water-pig cleaning cartridge will not exceed 2 gallons.

Basis: Engineering judgement. This liquid amount will fill approximately 10 ft of pipeline,
which should provide sufficient pipe wall washing capability.

11.  Piping from the grout batch plant to each tank will remain in place until voids are
completely filled.

Basis: Leaving the piping in place will minimize costs associated with decontamination,
removal, and reinstallation.

12.  Class C piping will be 2 inches in diameter stainless steel, double containment, with
concrete shielding.
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13.

14.

15.

16.

17.

18.

Basis: Engineering judgement. The 2-inch line should provide sufficient flows for void
filling. Double containment for a 2-inch line would make the over all outside pipe diameter
approximately 4 inches. Increasing the pipe diameter increases the double wall containment
pipe diameter. The shielding required would then increase, which would increase the
overall pipe weight. This increase in weight would require additional weight distribution

measures.

Existing pipe control-center trailer will be used for Class C grouting operations.

Basis: Using existing equipment will reduce the overall project cost.

All equipment that cannot be decontaminated will be disposed of in an approved landfill.
Basis: Contaminated equipment must be cleaned, stored, or disposed of. Using a permanent
disposal site will reduce overall long-term costs and chances of personnel exposure for
items that are difficult and costly to decontaminate.

Postclosure monitoring will occur after landfill activities have been completed.

Basis: Monitoring will provide indications of waste leaching, containment breaches, waste
migration, and is required by current regulations.

All tanks will be filled by 2035.
Basis: Engineering judgement. Proposed filling completion date.

Only radiation from Cs-137 / Ba-137 m will be considered for the purposes of estimating
radiation exposure from Class C grout.

Basis: This nuclide combination accounts for over 99% of the penetrating radiation from
those listed in Table 32 of EDF-FDO-001, “Estimates & Waste Volumes, Compositions &
Properties.”

Curie content of Cs-137 will be 590 Ci/m>, and Ba-137 m will be 560 Ci/m’.
Basis: Source term calculations listed by Charles Barns, “Estimates & Waste Volumes,

Compositions & Properties,” Aug. 21, 1997, EDF-FDO-001, FFN-ED-01, ED-01. File
#73301-Final Disposal Options.

5.2.6 Radiological Protection and Controls

1.

Radiological work anticipated to exceed individual or collective dose criteria established in

the JRCM, 100 mrem and 500 mrem respectively, will be reviewed and approved by the
ALARA Committee.

Basis: IRCM, Art. 312.6.

The weather structure will be continuously monitored for radionuclides, VOCs, and heavy
metals.
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Basis: An environmental conditions monitoring system will be needed to ascertain potential
releases during retrieval operations. EDF-TFC-013.

3. Individual “Large Area Containments™ will be used inside of the weather enclosure for
radiological control.

Basis: Company Policy per MCP-198.

4.  Large Area Containment enclosures will have an air flow model developed for the
ventilation system.

Basis: Engineering judgement. Airflow models will predict, in the event of a contamination
release, the most probable travel path for the released material to follow. This will provide
evacuation and contamination detection criteria to be established.

5.3 References

5-1 Lockheed Martin Idaho Technologies Company, HWMA Closure Plan for the Waste Calcining
Facility at the Idaho National Engineering and Environmental Laboratory, INEEL-96/0189,
Rev. 2, June 1997, page 31, Table 4, and page 32, Table 5.
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6. SITE PREPARATION

I - Initial site preparation work must take place before performing TFF Closure activities. Site
preparation work includes the following activities:
l . Establishment of access corridors within the TFF to ensure safe transit and placement of
equipment and personnel
l ) Installation of temporary utilities such as electrical power, water, air, and steam
. Erection of temporary enclosure(s) over the tank or tanks being closed

° Installation of structures such as construction trailers, control trailers, and storage bunkers
for interim storage of contaminated equipment.

] Site preparation activities are discussed below.

6.1 Tank Farm Facility Access

Because of the limited load-bearing capacity of the tanks and vaults, access routes for vehicles and
l equipment must be carefully planned and supervised to ensure that these structures are not damaged
during TFF Closure activities. Corridors for equipment movement and placement must be planned, laid
out, and marked on a tank-by-tank basis. Section 6.2 discusses TFF load limitations in further detail.

If necessary, new gates will be installed in the perimeter fence to improve vehicle and equipment
access into the TFF. Proposed plans for equipment movement and placement within the TFF will be

reviewed by cognizant operations, safety, and engineering personnel before mobilization of vehicles or
equipment on or near the tanks and vaults.

Placement of cranes to remove or install equipment must be closely evaluated to ensure that the
combined weight of the crane and load do not exceed the loading limit for the designated area. Heavier
items such as concrete trucks and associated equipment will be located outside of the TFF’s north
perimeter fence.

Personnel entering or leaving the TFF Area will be trained and supervised to ensure compliance
with radiological controls. Radiological controls must be established at entrances and exits to ensure that
personnel and equipment do not enter or exit the area with radiological contamination. Surveys of
personnel and equipment using portal monitors and/or hand-held instruments will be taken before leaving
the TFF Area. Refer to Section 10 for further information on radiological controls.

6.2 Tank Farm Load Limitations

This section addresses maximum load limits that have been established for vehicles, equipment,
and personnel in the TFF. Maximum load limits were established to protect the vaults from structural
damage that might result from unrestricted operational loading, because of the limited load-bearing
capacities of the vaults.




TFF load restrictions will be an important factor when determining the equipment used for closure
activities. Load limits and functional requirements must be used as the basis for determining equipment
used in closure activities. Equipment purchased based on functional requirements alone may be
unacceptable for use inside the TFF. Load size and equipment placement over the vaults must be
evaluated to determine the overall impact to the structural integrity of the TFF.

6.2.1 Load Zones and Limits

An engineering study®! was performed to evaluate the effects of various vehicle loads on the TFF
vaults. The study was initiated to address concerns that large cranes, multiple trucks, or other equipment
placed within the TFF could result in damage to or collapse of the vaults. A vault collapse could damage
the waste storage tank contained inside. Based on this study, load limits were established for vehicular
and nonvehicular loads within the TFF to ensure the TFF vaults were not overstressed.

The TFF is divided into four discrete areas or zones (A, B, C, and D) for the purpose of
establishing load limits. Zones A, B, C, and D are further divided in subzones such as A-1, A-2, B-1,
B-2, etc. In general, Zones A and B are located over the tanks and tank vaults, Zone C includes the
region between the tank vaults, and Zone D lies on the TFF perimeter. The A and B subzones have the
most restrictive load limits.

See Figure 6-1 for a TFF layout and the load limit zones.

Specific information regarding TFF load limits may be found in Management Control Procedure
CPP-MCP-P7.5-A1, "Tank Farm Surface Load Limitations," and Technical Specification TS4.2B14,
"Load Controls for ICPP High-Level Liquid Waste Tank Vaults." A copy of these documents can be
found in Reference 6-2.

6.2.2 Load Requirements and Restrictions
The requirements and restrictions for loads in the TFF are listed below.&%%3
1. A maximum of two Category I vehicles/equipment (i.e. Ford F150, F250, etc.—except
Bobcat 735), with at least 10 feet clear between supports are allowed in each Zone A at any

given time.

2. A maximum of two Category I vehicles/equipment (i.e. Ford F150, F250, etc.), at least
10 feet clear between supports, are allowed in each Zone B at any given time.

3. Each zone C can accommodate only one of the following vehicle/equipment combinations
at any given time:

a. Four Category I vehicles/equipment (i.e., Ford F150, F250, Personnel, etc.)

b. Two Category I vehicles/equipment (i.e., Ford F250, Personnel, etc.) and one
Category II Vehicle (i.e. Backhoe, Small Cranes, etc.)

c. Two Category II vehicles/equipment (i.e., Backhoe, Small Cranes, etc.)

d.  One Category Ill vehicles/equipment (i.e., Dump truck, Medium Cranes, etc.)
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Any other combinations of vehicles with a sum of weighting factors of 4.0 or less, is also
allowed in each zone C. Weighting factors for each vehicle load category are given in
CPP-MCP-P7.5-Al.

4, Each zone D can accommodate any combination of Category I, II, IIl or IV
vehicles/equipment (Category IV vehicles/equipment: Heavy Cranes, Heavy loaders, etc.)

5. Vehicles shall travel under 2.5 mph in TFF zones to prevent amplifying wheel pressure
upon the soil.

6.  Vehicle loading requirements are for dry soil conditions. Vehicles shall not be allowed in
these zones during saturated soil conditions.

7. Maximum lift loads for all cranes shall be 12,000 Ib.

8. Vehicles are assumed to be carrying their rated capacity or 12,000 Ib, whichever is less.
9.  Lift loads on cranes shall be kept low when moved over the TFF.

10. Nonvehicle loads shall be less than 1,000 Ib per zone.

CPP-MCP-P7.5-A1, "Tank Farm Surface Load Limitations," lists the vehicles, category types, and
weighting factors that are approved for use in the TFF. Nonapproved vehicles require an analysis to be
performed by cognizant facility personnel. This analysis will determine the equivalent category type.
Criteria used to determine category type are: combined weight and lift load, number of vehicle axles and
supports, distance between vehicle axles and supports, and contact area of the vehicle supports. Other
studies may justify allowing larger vehicle numbers in a zone, with specific limitations on location and
loading of those vehicles.

6.2.3 Examples of TFF Loading

Vehicles, equipment, structures, and personnel placed in different zones throughout the TFF

contribute to loading on the vaults during closure activities. Each load must be evaluated to ensure that

the total loading in a subzone will not exceed the maximum load limit for that subzone.

Examples of vehicles, equipment, and structures that will impact loading in the zoned areas
include:

1. Tank Closure Equipment - washdown arm, grout delivery arm, mixing pump, transfer pump,
video equipment, and tank lighting

2. Vault Closure Equipment - washdown arm, video equipment, tank lighting, and monitoring
system

3. Trucks - utility, flat-bed, dump
4, Cranes, backhoes, front-end loaders, excavator, drilling rig

5. Temporary VOG System - blower, filter skid, ducting



6.  Grout System - cement truck, grout pump, piping, weight distribution system
7.  Radiological - shielding, containment tents
8. Buildings - temporary enclosure, construction trailers.

Table 1 in EDF-TFC-038 contains examples of equipment that may be used in closure activities
along with the corresponding weights.

6.3 Utilities

The following plant utilities will be required to support TFF Closure activities:
1.  Electrical power

2. Raw and potable water

3.  Plant steam

4. Compressed air.

6.3.1 Electrical Power

Electrical power will be required for the temporary enclosure, temporary VOG system, tank
washdown equipment, grouting equipment, mixing pumps, submersible pumps, and auxiliary equipment
such as lighting and power tools.

A previous project already established 3-phase, 480-volt electrical power at several locations in the
TFF (see Figure 6-2). The 3-phase, 480-volt electrical power is supplied by a transformer (XFR-NCE-
392) located to the northeast of CPP-654. The 480-volt power sources in the TFF are fed by disconnect
switch DSW-NCE-01.

It is anticipated that major equipment such as the mixing pumps and blowers will require a 3-
phase, 430-volt power source. Most auxiliary equipment such as video cameras, tank lighting, and power
tools will require a 120/208-volt power source or less. Portable skids equipped with step-down
transformers may be used to supply power for auxiliary equipment. These step-down transformers would
tie into the 480-volt power source available for tank closure activities.

Further analysis of power requirements for equipment will be necessary during the design of TFF
Closure equipment. Power supply points, protective devices, conductor sizes, and electrical distribution
can then be determined based on equipment load requirements.

6.3.2 Water

Water may be required for initial decontamination of existing equipment in the tank risers. Raw
water will also be used to clean equipment used in the grouting process such as the grout delivery arm,

piping, concrete pump, and associated apparatus. Potable water will be used for human consumption and
personal hygiene.
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An outlet at CPP-628 (see Figure 6-2) would provide one possible source of raw water for the TFF
Area. A local raw water distribution system with taps could be constructed for use during the entire tank
closure process. Fire hydrants could also provide a convenient outlet during the frost-free periods of late
spring, summer, and early fall. Use of fire hydrants will require coordination and approval from fire
protection personnel to ensure that fire protection for the TFF is not compromised.

Winter water use will require freeze protection such as heat trace and insulation for abovegrade
pipe runs. This may require using a water source other than fire hydrants during the winter months since

the hydrants could be exposed to freezing temperatures if the hydrant is not inside the heated temporary
enclosure.

Further study is required to determine the best water supply tie-in location along with routing of
temporary piping for the different tanks. Freeze protection methods must also be investigated to
determine the best method to prevent freezing problems. Application and placement of pressure-

reducing regulators and control valves must also be considered when laying out a temporary water
system.

6.3.3 Steam

Steam lines are already in place for the steam jets used to transfer liquid wastes out of the tanks. If
steam is required for other uses such as heat tracing or cleanup, additional study will be required to
determine additional steam production requirements, delivery pressures, tie-in points, and steam line
routing. Steam line freeze protection must also be considered when designing and laying out any
temporary steam supply system.

6.3.4 Air

Compressed air may be used when cleaning out various pipeline such as grout supply lines.
Compressed air will also be used to "blow out" transfer lines, cooling coils, and other piping.

Although plant air is available in different areas of ICPP, it may be more cost-effective to use a
portable air compressor. Manufacturers such as Ingersoll-Rand or SullAir build a variety of air
compressors that should meet both pressure and volume demands. Portable air compressors would
provide flexibility in regard to movement and placement of an air source in the TFF. A possible
drawback to using a portable air compressor would be the effect of adding diesel/gasoline engine exhaust

emissions to the atmosphere. Further study will be required to determine the best method of supplying
air to the TFF.

6.4 Tank Farm Enclosure

An enclosure that encompasses either the entire TFF or selected TFF regions would provide
protection for personnel and equipment during adverse weather. An enclosure that is heated during the
winter and cooled during the summer would permit TFF Closure activities to be performed year round.
During cold weather, the enclosure could be heated to maintain the inside temperature above +40°F when
the outside temperature is -10°F. During warm weather, the enclosure could be cooled to maintain an
inside temperature below 80°F when the outside temperature is 38°C (100°F).

A structure that encompasses the entire TFF will be the method considered for providing
protection to personnel and equipment for Option 1. The main portion of the enclosure would be



approximately 260 feet by 360 feet. An extension on the east side of the enclosure would be

approximately 180 feet by 200 feet. Clearance between the ceiling and ground would be 55-60 feet to
allow equipment installation and removal with cranes.

To minimize operating costs, the enclosure could be sectioned into heating, cooling, and lighting
zones that would allow individual control. By limiting the work area to a specific section of the
enclosure, operational costs would be less than if the entire building were to be heated or cooled.

Options 2 through 6 use a lightweight, movable structure such as a Sprung Structure®* that
encloses two tanks. When work is finished on the tanks surrounded by the enclosure, the enclosure
would be moved to the next tanks in the closure sequence. Since overhead clearances in the enclosure
may be limited, installation and removal of large equipment in the tanks might require locating a crane

outside the enclosure. Portions of the enclosure roof would be removed or opened to allow crane access.

Selection of an enclosure for the TFF is beyond the scope of this study and will require further
study. Factors that should be considered when selecting the style and size of an enclosure include:
impacts to the TFF due to increased loading caused by the structure; crane access for installation and
removal of equipment within the tanks and vaults; requirements for fire protection, heating, ventilation,
and lighting; tank closure sequence; and closure option.

6.5 Support Buildings

Structures that support TFF Closure activities such as trailers or storage bunkers may be installed
in the open area north of the TFF. The structures must be placed such that the vaults are not structurally
affected. The structures must also be placed so they do not interfere with closure activities.

Structures that will be installed as part of site preparation work include:

1. Construction trailers for personnel, equipment, and material

2. Trailers with controls, instrumentation, and alarms for the temporary VOG system, mixing
pump(s), waste transfer pump(s), etc.

3. Bunker(s) for interim storage of radioactively contaminated equipment.

Further study will be required to determine the actual size and location for the structures listed
above.

6.6 References

6-1 Advanced Engineering Consultants, Inc., Evaluation of Existing Vaults for Vehicle Loads, HLWTR
Project, August 1993.

6-2. K. D. McAllister, “Tank Farm Load Limitations,” EDF-TFC-038.

6.3. R. A. Gavalya,, Sprung Structure Vender Data, EDF-TFC-036.

6-10



[y R -. -“ -"’ Snin - i . - - - — ]

zlzaﬁ

S

o

7. CLEAN CLOSURE

If all hazardous waste, contaminants, waste residue, including contaminated soils, and equipment,
can be removed from the site or units at closure, the site or unit can be “clean closed” (see
Section 4.3.5.2). “Clean Closure” requires:

1. Removal of all waste residue

2.  Decontamination of equipment and structures to be left in place; and the proper management
of equipment and wastes that are removed.

This may be demonstrated by two methods:

1.  First method is achieved by the complete removal of the tank system and contaminants. For
the purposes of this study, this method is referred to as Total Removal Clean Closure or
TRCC.

2.  Second method is a risk-based method, which requires that an owner/operator demonstrate
that levels of hazardous contaminants remaining after decontamination do not exceed the
risk-based performance standard. For the purposes of this study, this method is referred to as
Risk-Based Clean Closure or RBCC.

For both methods, a site-specific decontamination plan is developed to establish the most
appropriate cleanup method or combination/sequence of methods that would achieve the closure
performance standard. Factors considered in the decontamination plan include:

1.  Worker and environmental health and safety requirements

2.  Volume and type of wastes generated (waste minimization)

3.  Cost and schedule

4.  Future use of equipment and facilities.

Following waste removal and achievement of the closure performance standard, postclosure care
or filing of a plat would not be required, as the system is no longer regulated under RCRA. The
requirements for RCRA clean closure standards are found in Section 5.

The following subsections describe how the TFF can be closed to RCRA Clean Closure standards:

Section 7.1 discusses Total Removal Clean Closure. The total removal tasks include:

1.  Removing tank heels as much as practical

2.  Removing the remaining residual heel

w

Drying the tanks



4. Removing (Decontaminating and Decommissioning) all tanks, vaults, ancillary piping,
CERCLA soils, and auxiliary equipment associated with the TFF

5. Packaging all waste items and shipping to various locations, depending on waste type
6.  Filling the excavation pit to grade level.

Section 7.2 discusses Risk-Based Clean Closure. The risk-based tasks include:
1. Developing risk assessment criteria for the TFF

2. Characterizing the heel

3. Performing the tank heel waste removal process

4. Verifying compliance with risk assessment criteria

5. Characterizing vault contamination

6.  Performing vault decontamination

7. Verifying compliance with risk assessment criteria

8.  Closing tanks per risk assessment criteria

9.  Minimizing free liquids in tank and vault.
7.1 Total Removal Clean Closure

Total Removal Clean Closure (TRCC) involves the complete removal of the TFF tanks, vaults,
piping, auxiliary equipment, and contaminated soil. Theoretically, only sagebrush and clean dirt will be

left in the TFF Area at the completion of TRCC. The boundaries for Total Removal are shown in
Figure 7-1.

Upon completing TRCC under both the RCRA program (tanks, vaults, piping, auxiliary
equipment, and soil contaminated during RCRA closure activities) and the CERCLA program (all of the
soil in and around the TFF contaminated before initiating closure activities), no monitoring will be
required at the TFF, as all contaminants will have been removed.

The following activities will have already taken place before physical TRCC can begin: Estimated
Radiation Exposure Calculations, Air Emission Calculations, ALARA Review, System Operational Test,

Operational Readiness Review, and a Hazard Analysis Review. In addition, a current Safety Analysis
Report must be in place.

7.1.1 CERCLA/RCRA Integration Issues

The scope of work defined by the RCRA Program TRCC refers to the complete removal of buried
tanks VES-WM-180 through VES-WM-190 (11 tanks), their associated vaults, piping, pipe encasements,

7-2
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auxiliary systems, and that soil contaminated during the RCRA closure activities. All other soils in and
around the TFF that are removed will be classified and managed as part of the CERCLA remedial action,
as approved by the ROD for the TFF RIFS. Both RCRA and CERCLA actions will impact each other,
thus careful integration of both projects is critical during the planning stages.

For the purposes of this TRCC study, it will be assumed that once the tanks have undergone “cease
use,” the RCRA Program will remove the heels from the tanks, one at a time. The tanks will then be
isolated until all heels have been transferred to the heel receiver tank (Section 7.1.4), at which time
decontamination & decommissioning (D&D) could begin. In parallel with the RCRA Program heel
removal work, the CERCLA Program will remove the highly contaminated Environmentally Controlled
Areas (ECAs) soils located throughout the TFF (Figure 7-1) and store or treat and dispose of them
properly. These ECAs were identified in the WAG 3 Remedial Investigation and Feasibility Study.”

The slightly contaminated soils located within the TFF boundary, defined in Figure 7-1, will
be removed from the excavation pit (by the CERCLA Program) and stockpiled under CERCLA
management. The RCRA and CERCLA Programs will integrate their excavation efforts, as a majority of
the soil (both ECA areas and slightly contaminated soil) cannot be removed without first removing
RCRA components (concrete encasements, pilings, etc.), and a majority of the RCRA components are
buried under CERCLA soil and thus cannot be removed without the integrated efforts of CERCLA.

Once the site is determined to be “clean,” the CERCLA Program will backfill the excavation pit
with those CERCLA soils that are deemed appropriate for backfilling. The RCRA Program will then
provide the remaining backfill needed to bring the excavation pit to grade level. At this point, the
management of the site will be left to the CERCLA program, as all of the contaminants will have been
removed, thus meeting RCRA closure standards.

7.1.2 Site Characterization

Geophysical, radiological, chemical, and heavy metal site characterization must occur before any
remediation/retrieval can take place. This is done in order to map the hot spots in the excavation site, as
well as any buried obstacles. Geophysical characterization is especially important to initially locate
potentially active equipment, such as pipes, that do not appear on facility drawings. The geophysical
sensors will be chosen based on the soil characteristics of the site, the waste types involved, and the
depth of the waste.

In regards to radiological characterization, assaying in the presence of multiple radionuclides
requires a method of determining the relative individual radionuclide amounts. Thus a detector, or
detectors, that can distinguish between the radionuclides present will be used to map the radiological hot
spots before excavation. These maps will be used to determine whether remote excavation will be
required.

Currently, there are no good data as to the concentration of VOCs contained in the tanks and/or
pipes. The only sampling for VOCs that has been done involved steam jetting liquid out of the tanks and
then sampling for VOCs. This sampling method dilutes and potentially delutes the actual VOC
concentrations. VOC characterization will be done before any type of excavation activities taking place
because of the toxicity and potentially explosive characteristics of some VOCs.



Heavy metal characterization will also be done before initiating any removal activities. The TFF
soils have not been characterized for heavy metals in the past, but based on process knowledge, they
could be present; thus heavy metal characterization is warranted (see Reference 7-2).

It is beyond the scope of this study to determine the exact type and number of sensors
(geophysical, radiological, chemical, and heavy metal) required for the TFF characterization effort.

In order to accomplish the aforementioned characterization activities remotely, a deployment
platform must be used. Technology Development has a digface characterization system that is either
excavator or crane mounted using a terrain following, self-stabilizing deployment platform (developed
by INEEL EM-50 and referred to as the Warthog). This system includes all of the sensors necessary to
perform geophysical, chemical, and radiological characterization. It is assumed that this equipment will
be made available for TFF removal activities. Before use, modifications will have to be made to the
digface characterization system to add a heavy metal sensor, as currently it is not equipped for heavy
metal characterization. For more information on the Technology Development characterization
equipment, please see Reference 7-3. For the initial site characterization activities at the TFF, the
characterization equipment will be mounted to an excavator.

The rate at which characterization can be done is independent of the deployment platform used.
The sensors drive the scan rate. The radiation sensors typically have the slowest scan rate, which is
1 foot per second by a 3-foot swath. All of the sensors necessary to do geophysical, radiological,
chemical, and heavy metal characterization cannot be deployed at the same time using the Warthog, thus

time will have to be provided to do each map (geophysical, radiological, chemical, and heavy metal)
separately. A

It should be noted that in order to use the Technology Development digface characterization
system, the control system will have to be integrated with the TFF removal equipment supervisory
control system.

7.1.3 Site Preparation - Phase |

7.1.3.1 Weather Enclosure. Once the initial characterization had taken place, a preengineered metal
enclosure, with vertical metal siding and a pitched roof, will be set up to serve as a weather enclosure
over the entire TFF to allow year-round closure operations. Footings (the exact type to be determined at
a later date) would be installed before erecting the building. The weather enclosure height (100 feet)
must facilitate the gantry cranes and double containment structures required during the removal action.
The main portion of the enclosure will be approximately 260 feet by 360 feet. An extension on the east
side of the enclosure will be approximately 180 feet by 200 feet (see Figure 7-2). These dimensions are
based on the proposed area of soil removal given in the CERCLA Program WAG 3 Remedial
Investigation Feasibility Study (Reference 7-1). The outer dimensions were increased slightly to allow
for the additional equipment needed during the RCRA Program work. Both CERCLA and RCRA work
will be performed within this larger weather enclosure.

High bay doors will be installed at the west end of the weather enclosure, towards Beech Street, to
provide construction access. These doors will be sized such that the smaller gantry crane (see
Figure 7-2) can be moved in and out of the enclosure more easily. A second high bay door will be
required directly north of storage tanks VES-WM-187 through VES-WM-190 for the mobilization and
demobilization of the second gantry crane.
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A personnel access door will be installed in close proximity to each high bay door. Several

emergency exit doors will be located throughout the building. Normal access will be restricted to the two
main personnel access doors.

A standard heating and ventilation system will be required on the weather enclosure, as operations,
maintenance, radiation technicians, etc. will occupy the building year round. The effluent from the
building will be monitored to detect any releases to the environment. Early release detection can mitigate
expensive delays and fines during operations.

A fire protection system will be required for the weather enclosure.

Two-dimensional and three-dimensional pan/tilt camera units will be installed inside the weather
enclosure to facilitate the operations of D&D equipment. Lighting will be required on the cameras, in
addition to general lighting throughout the enclosure.

The double containment, gantry cranes, sizing equipment, conveyance equipment, and soil
stockpile area will all be located inside the weather enclosure.

7.1.3.2 Control Trailer. A portable, single wide control trailer would be located just north of the
weather enclosure to house the operational controls, communications equipment, collision avoidance
equipment, and personnel necessary for remote operations.

In order to reduce human error during remote D&D activities, the trailer and its equipment would
be designed according to human engineering principles. By using human engineering design criteria, the
potential for collisions within the weather enclosure and double containment, or other potential
“accidents,” would be reduced.

The control trailer design would be based on a system already designed by INEEL engineers to
encompass remote gantry cranes, excavators, and conveyance systems. See Reference 7-4 for more
details on the control trailer design and considerations.

7.1.3.3 Utilities. Utilities at the TFF must be modified to support heel removal from the tanks and
D&D activities. Since the TFF will be totally removed, an electrical substation must be installed near the
site. This substation will be similar to the equipment that was proposed by the WAG 3 FS Alternative
Cost Estimate Project (Reference 7-1). Electricity will be required for the control trailer, weather

enclosure, heavy equipment, and secondary equipment (i.e., sizing, separation, and transfer). The size of
the substation has yet to be determined.

Water supplies to the TFF would require modifications, as water would be necessary during jet-

grouting, decontamination, and heel removal operations. Potable water would also be necessary for the
control trailer.

Steam may be necessary for cleaning the tanks during heel removal. As a result, minor
modifications will be made to access steam pipes from the surface of the TFF. New piping would be tied
to the existing systems and routed around the excavation site, as the existing piping within the proposed
excavation area may be breached during the CERCLA Program work being done to remove the ECA
soils.



Regulations for the weather enclosure may require the system to vent at the CPP-708 stack.
Should this be necessary, HVAC lines will be made to the VOG system at the TFF. New piping would
be necessary for the connection between the building and the existing VOG piping.

Waste transfer lines would be necessary to facilitate decontamination of heavy equipment and end-
effectors. This piping would transfer any captured flushing or decontamination fluids that may be used
throughout the duration of the project. These lines would run from the decontamination equipment to the
" PEWE, or possibly the NWCEF, for waste fluid processing.

7.1.3.4 Monitoring Equipment. Monitoring equipment would be necessary during the installation,
operation, and demobilization of equipment being used for heel removal and D&D activities. The
monitoring equipment shall be capable of monitoring alpha and beta radiation, VOCs, and heavy metals,

in addition to any other monitors deemed necessary by the Safety Analysis Report and cognizant safety
professionals.

Constant air monitors (CAMs) measure airborne alpha and beta contamination and are
recommended for the following areas:

1. Four monitors in the annulus area between the primary and secondary double
containment enclosures (one per side)

2. Two in the weather enclosure near the exhaust system intakes for the double containment

3. Two effluent monitors, or stack CAMs, in the line running between the double
containment structure and the CPP-708 stack.

Redundant CAM:s are also needed for each location due to safety concerns (see Figure 7-2).

Area radiation monitors (ARMs) shall be located on each side of the double containment within
the weather enclosure (see Figure 7-2). These ARMs would monitor the radiation levels just outside the
secondary containment structure to detect leaks, indicating a loss of secondary confinement. Additional
ARMs would be located at each personnel exit. Redundant ARMs would be required for each location
due to safety concerns.

Automated personnel monitors (APMs) shall be located at the personnel exits from the weather
and double containment enclosures. This equipment would reduce the potential spread of
contamination,”” as well as provide personnel safety. Redundant APMs are not necessary, as a portable
frisker may be used when the APM is not functioning. Shielding may be required on the APM at the exit
from the double containment, as the background radiation levels may be too high for the monitors.

In addition to the above instrumentation, project specific portable health physics instrumentation
would be required during operations. These items would include custom instruments, extendable probes,
portable shielded detectors, remote reading dosimeters, etc. For more information on the required
monitoring equipment, see Reference 7-5.

7.1.3.5 Decontamination Equipment. A decontamination station would be required to
decontaminate equipment for maintenance purposes, as well as to minimize the potential spread of
contamination. Because of the integrated efforts between the RCRA and CERCLA Programs and the
limited space on the TFF, it is assumed that the decontamination station used for the CERCLA Program
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work can also be used for the RCRA Program work. See Reference 7-1 for more information on the
decontamination station. Modifications to the decontamination station would be necessary to
accommodate a hot water bath system to remove the paraffin-based grout from the end-effectors on the
crane, or any other equipment used to excavate soil encapsulated in paraffin-based grout.

7.1.4 Heel Removal

Once Phase 1 Site Preparation has been completed, the tank will be isolated from the existing TFF
by cutting and capping interconnecting lines; the heel will be removed from each tank as much as
possible and transferred to a heel receiver tank, and a washing/agitating/flushing/pumping type process
will be done on each tank and associated piping, and the tank will be dried. TRCC activities will not
begin until all 11 tanks have undergone heel removal and the final heel left in the heel receiver tank has
been removed and disposed of.

ICF Kaiser prepared numerous documents on heel removal activities, including, but not limited to,
tank isolation, tank washing and agitating operations, and tank drying operations. For further
information on these activities, please refer to References 7-6 through 7-9.

In parallel with the heel removal work, the CERCLA Program will remove the highly
contaminated soils located in the ECAs. At this point, the site is ready for D&D activities to begin.

7.1.5 Site Preparation - Phase Il

7.1.5.1 Decontaminate and Decommission (D&D) Buildings and Tank Risers. In order to
perform underground D&D activities at the TFF, the surface of the TFF must be cleared of existing
buildings, tank risers, valve boxes, and control pits. Removal of these items would facilitate the
deployment of overburden removal equipment and would allow for the jet-grouting of subsurface cement
walls (for structural stability) and a paraffin-based grout (for contamination control purposes.)

It is predicted that due to the anticipated radiation levels in the TFF, both manual and remote
operations will be necessary.

A manually operated excavator would be used for conventional dismantlement of the buildings and
structures sampled and confirmed to be clean. The excavator would be fitted with a variety of
end-effectors including, but not limited to, concrete pulverizers, concrete cracking jaws, shear jaws, and
plate shear jaws to break, crack, and lift large sections of rebar reinforced concrete. See Reference 7-10
for more information.

The excavator would section off large pieces of the structures, load the sections into a dump truck
for transport to the Central Facilities Area (CFA) landfill, where they would be disposed of as industrial,
uncontaminated solid waste (see Section 7.1.7). Those structures that have been sampled and confirmed
as low-level, contact-handled radioactive waste would require packaging in approved containers. In this
case, the excavator would size the concrete or steel objects ripped from the structure using shears, chop
saws, etc. The sized sections could then be placed in approved shipping containers for shipment to an
approved disposal or storage facility (see Section 7.1.8).

Remote operations would be necessary during abovegrade D&D activities at the TFF for those

structures characterized and found to be highly contaminated. Because of leaks in process waste lines
over the years, high radiation concentrations may be encountered in valve boxes and in or under
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buildings. Asaresult, it is assumed that operations will be conducted in an environmentally controlled
structure, such as a standard plastic tent under negative pressure. The structures to be dismantled would
be sized by a remotely operated excavator equipped with sizing end-effectors, such as concrete
pulverizers, concrete cracking jaws, and shear jaws. The sized waste would then be packaged into
approved waste containers for shipment (see Section 7.1.8).

Currently, there are no methods of remote packaging available. A system to remotely package the

sections into waste containers would have to be designed, or personnel would be required to do the work.

If personnel are required, special consideration must be given to shielding requirements to minimize the
exposure levels. See Table 7-1 for a listing of the items to be removed, and the method of removal
(manual or remote).

Considerations for overstressing and failing the tank vaults must be made. A complete analysis of
the tank vault stresses must be completed and the equipment approved before D&D can begin. Smaller

excavators (allowing for the required hydraulics to operate the end-effectors) would be used to lower
stresses on the vaults.

7.1.5.2 CERCLA Integration. For the purposes of this study, it is assumed that all soil moved or
removed during RCRA TRCC activities will be done by CERCLA under CERCLA management. The
soils will be disposed of as outlined in Reference 7-1. It is further assumed that the sampling and

characterization needed during removal actions will be performed as an integrated effort between the
RCRA and CERCLA Programs.

The cost estimates reflect the integration between the CERCLA Program and the RCRA Program.
The costs are separated into RCRA Program costs, CERCLA Program costs, and shared costs, or those
costs that would be shared between the two programs. It is assumed that the shared costs would be
divided equally between the two programs. However, negotiations between the two groups would be
necessary to determine the exact percentage each program would be responsible for.

7.1.5.3 Characterization and Sampling. Once the buildings and risers have been removed,
characterization of the entire digface must be done. The same approach used for the initial
characterization (see Section 7.1.2) will be used, excluding the geophysical characterization. Once the
excavation activities are underway, the buried tanks, vaults, etc., will become exposed gradually, thus
geophysical characterization is not deemed necessary more than once.

Conventional methods of sampling will be performed on the TFF before beginning removal
actions.

Once the TFF has been characterized, and the hot spots mapped accordingly, soil stabilization
activities can begin.

7.1.5.4 Soil Stabilization. Because of the highly restrictive load limitations within the TFF (see
Section 6.2), subsurface cement walls will be jet-grouted into the TFF, the type of cement to be
determined at a later date. The exact location of the subsurface cement walls will not be determined until
good characterization maps are available and the path of least resistance can be determined. Before
jet-grouting, a remote excavator will be used to remove any piping, concrete encasements, etc. located in
the areas where the subsurface walls are to be installed. It is expected that each wall will be
approximately 6 feet wide and 50 feet in height, with the top of each wall being at grade level and
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Table 7-1. Component removed and assumed waste classification.

Component

Assumed Waste Classification

Tank roofs — stainless steel
Bottom of vaults — concrete

Side panels, columns, and beams of the vault —
concrete

Sump pumps (steam jets) — stainless steel

Process piping - stainless steel
Stainless steel liner in the concrete encasements

Concrete encasements

Pilings — steel encased concrete

Tank Riser — concrete portion
Tank Risers — stainless steel liner

CPP-635, CPP-636 - Transcite siding
containing asbestos, framed with steel
CPP-623, 628, 631, 632, 635, 638, 712, and the
valve boxes - mainly cinderblock

CPP-618, 619, and 634 — mainly cinderblock

CPP-738 (underground condenser pit)

Rubber membrane

Duct bank for Radiation Monitoring Lines —
concrete

Cooling coils in eight out of 11 tanks —
stainless steel

Tanks — stainless steel

Mixed waste — contact handled
Radioactive waste - remote handled

Uncontaminated solid waste - (noncompactible, nonconditional
industrial waste)

Mixed waste — remote handled

Mixed waste — remote handled — 50%°
Mixed waste — contact handled — 50%°

Mixed waste — remote handled — 50%°
Mixed waste — contact handled —50%°

Uncontaminated solid waste (noncompactible, nonconditional
industrial waste) - 85%
Mixed waste — remote handled - 15%"

Uncontaminated solid waste (noncompactible, nonconditional
industrial waste) - 67%
Mixed waste — remote handled - 33%"

Radioactive waste - contact handled
Mixed waste — remote handled

Radioactive waste — contact handled — 50%°
Radioactive waste — remote handled — 50%°

Uncontaminated solid waste (noncompactible, nonconditional
industrial waste)

Uncontaminated solid waste (noncompactible, nonconditional
industrial waste) — 75%°
Radioactive waste - remote handled — 25%

Radioactive waste — incinerable, contact handled

Uncontaminated solid waste (noncompactible, nonconditional
industrial waste) — 83%
Mixed waste — remote handled - 17%

Mixed waste — remote handled

Mixed waste — remote handled
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Table 7-1. (continued).

Component Assumed Waste Classification

a. 15% of the encasements are located in or near an Environmentally Controlled Area (ECA) and are thus considered
to be mixed waste due to the contamination constituents in the ECA. It is assumed that due to the high dose rates
in the ECAs involved, remote handling will be required.

b. 33% of the pilings are located in or near an Environmentally Controlled Area (ECA) and are thus considered to be
mixed waste due to the contamination constituents in the ECA. It is assumed that due to the high dose rates in the
ECAs involved, remote handling will be required.

c. Sampling and characterization would be performed on these structures before removal to ascertain whether or not
some portions could be shipped as uncontaminated solid waste. Assume that approximately half of this material
can be decontaminated sufficiently before shipping to be contact handled.

d. D. Machovec, Tank Farm expert, stated that the building will mainly be uncontaminated solid waste; the only
portion that will be radioactive waste will be the outside walls.

e. 17% of the duct banks are located in or near an Environmentally Controlled Area (ECA) and are thus considered
to be mixed waste due to the contamination constituents in the ECA. It is assumed that due to the high dose rates in
the ECAs involved, remote handling will be required.

running the length of the TFF. These walls will serve as the structural support for the gantry cranes that
will be used during retrieval activities, as well as the double confinement enclosures. It is expected that
four walls of varying lengths (560 feet, 200 feet, and two @ 360 feet) will be required to support the rail
system for the gantry cranes (see Figures 7-3 and 7-4). An analysis will have to be performed before jet-
grouting the cement walls to determine loading restrictions and adjust wall parameters accordingly.

A jet-grouting apparatus consisting of a drill system, high-pressure positive displacement pump,
and associated supply tanks and high-pressure hoses will be used to create the walls. The drill stem will
be driven into the excavation pit and jet-grouted at 6,000 psi, while at the same time withdrawing the
drill stem in 5-cm incremental steps. This wall thus created will be composed of 67% soil and 33%
cement material. Using these parameters, there will be no visible voids in the wall, which will support a
98,000-1b excavator in the excavation position on the wall. In the excavation position means that the
excavator will be sitting on the edge of a vertical, abovegrade excavation pit. The wall will not undergo
any structural damage, thus the walls should support the gantry cranes (see Reference 7-7).

Additional footings for the double containment structures discussed in Section 7.1.6.1.2 may also
be jet-grouted into the TFF Area.

7.1.6 D&D Activities
7.1.6.1 Contamination Control.

7.1.6.1.1 Paraffin-Based Grout—Fugitive dust control is critical since alpha contamination
is expected in the soil matrix at the TFF. This is because alpha contaminants adhere to soil particles
readily, which then become airborne. These microscopic dust particles are then spread easily throughout
the excavation area, resulting in added exposure pathways, as well as making decontamination activities
much more difficult. For these reasons, contamination control should occur as close to the source as
possible. In researching the different methods of contamination control, the only method that actually
controls the dust/contamination at its source is in situ stabilization. There are several methods of in situ
stabilization — some have not been field tested, and none are known to work in all soil types. It must be

assumed that field tests will be conducted at the TFF before the dust control jet-grouting media would be
selected.
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For this study, it is assumed that a paraffin-based grout will be jet-grouted into the excavation pit
before any removal activities taking place at the TFF. This grout would then form a first line of defense
against dust creation. Field tests at the INEEL have indicated that a paraffin-based grout is 99% efficient
in dust control, as it permeates the surrounding ungrouted soil as well the grouted soil, resulting in all
contents of the pit, both soil and waste, being saturated with paraffin-based grout (Reference 7-11).
Refer to Figure 7-4 for the relative position of the jet-grouted matrix in relation to the tanks.

Using a paraffin-based grout not only controls fugitive dust at its source, but also minimizes waste
volume, as the grout seeps into the void spaces in the soil. The paraffin-based grout then cures, and can
be excavated in malleable chunks using standard equipment. This material is suitable for use in
transuranic and radioactive-contaminated waste sites. In addition, the paraffin-based grout has a low
melting point [60°C (140°F)], thus it can be removed easily from the soil/grout matrix before treatment.
For the purposes of this study, it will be assumed that RCRA will remove the paraffin-based grout before
CERCLA stockpiling/disposing of the excavated soil.

The paraffin-based grout is injected in the same manner as the subsurface concrete walls discussed
in Section 7.1.5.4.

57
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After completing all jet-grouting activities, the two will be installed in the weather enclosure (see
Figure 7-2). This will be done after placing the gantry cranes rails and rail footings on the subsurface
cement walls discussed in Section 7.1.5.4.

7.1.6.1.2 Double Containment—Because of the presence of alpha contamination at the
TFF during retrieval activities, it is assumed that double containment will be required at this point in the
TRCC process. The primary containment will consist of a lightweight, highly portable weather shield,
measuring 200 feet by 200 feet, rather than a conventional building due to ground pressure concerns at
the TFF. The secondary containment will also be a weather shield, measuring 230 feet by 230 feet.
Optimally, these structures should be modular to allow easy setup and takedown within the larger
weather enclosure. These structures will initially be set up over the first two tanks to be removed (see
Figure 7-2).

In order to have double containment, a negative pressure must be maintained between the primary
and secondary containment. This area between the two structures is referred to as the annulus area, and
must be monitored continuously. A loss of boundary containment would result if the negative pressure is
not maintained. This leads to air releases and regulatory compliance issues. Because of the significant
safety and cost issues associated with the loss of a double containment boundary, the ventilation system
on a double containment structure consists of both redundant HEPA filters and activated carbon filters on
the primary and secondary containment buildings. The HEPA filters will be of a nuclear grade bag-in,
bag-out type and, when loaded, can be incinerated.

In conjunction with the double containment, the ventilation systems in both the double
containment and the weather enclosure would be set up such that air flow is always towards a higher
contamination level zone (from “clean” to “dirty” zones). An airflow model would be done after the
§§l design of the double containment and weather enclosures to ensure adequate air flow, proper direction,
: and sufficient monitoring is supplied.

Fire protection systems will be incorporated into the design of the double containment structures
due to the possibility of VOCs, and the presence of molten paraffin-based grout.
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A breathing air system will be incorporated into the double containment system due to the
hazardous environment expected during maintenance activities. Remote operations will be conducted the
majority of the time, however, entries into the double containment may be required on occasion.

7.1.6.2 Remote Vision. Conventional D&D work does not require a lot of remote equipment, as the
waste can be contact handled safely. Because of the high dose rates expected during the actual removal
of the tanks, vaults, piping, etc., remote D&D will be required. A remote vision system must be used in
order to facilitate remote operations. A combination of stereoscopic and 2D cameras and monitors
located on the excavation equipment and in the double containment will be used during the removal
activities, as they have proven to produce high throughputs when performing remotely operated
activities. They allow the operator freedom within the control environment, and provide almost
simultaneous visual feedback of all the video sources. Many tasks have been shown to be extremely
difficult using two-dimensional cameras, but were not difficult when using stereoscopic vision
(Reference 7-11).

7.1.6.2.1 Secondary Contamination Control—The double containment structures and
jet-grouted, paraffin-based grout would be considered the primary line of defense in the struggle for
contamination control. Several other secondary methods of contamination control could also be
employed in accordance with the aggressive contamination control strategy deemed necessary for the
TRCC activities. These methods include soil fixants, mats and tarps, water misters, and foams, to name a
few.

A soil fixant will be applied on all traffic areas within the weather enclosure and double
containment to further minimize the airborne dust associated with vehicle traffic. This would be applied
using the INEEL Contamination Control Unit (CCU). The CCU was specifically developed by the
INEEL to suppress and fix contamination, and inhibit its spread during retrieval operations of buried
wastes that are normally quite dusty. The CCU, a field-deployable, self-contained unit is capable of
dispensing soil fixatives, dust suppression agents, and misted water. This unit would be an asset during
the retrieval operations at the TFF. For more information on the CCU, see Reference 7-11.

Natural polysaccharides would be sprayed on the vertical walls of the excavation pit using the
CCU to help keep the walls from eroding and to minimize dust.

Mats/tarps would be put down around the excavation site for the retrieval equipment to keep the
equipment from coming into contact with the soil.

7.1.6.3 Overburden Removal—Once the contamination control equipment is in place, excavation
can begin. First, the overburden soil will be removed. It is assumed that the CERCLA Program will
handle any soil activities on the TFF site, thus the CERCLA Program will remove the overburden. As
the overburden is expected to be clean, it will be stockpiled to be used as backfill later, if analysis
confirms it meets regulatory compliance for clean soil.

After excavating approximately 6 inches of soil, the Dupont membrane covering the TFF will be
exposed. This membrane should be cut and stripped into pieces, packaged in waste storage boxes as
incinerable waste, and disposed of appropriately (see Section 7.1.7). The membrane is a heavy rubber,
much like an inner tube, and covers the entire TFF Area (see Reference 7-2).

Soil removal will continue to a depth of approximately 4 feet, at which time a vacuum hose with
an air-jet end-effector to break up the moist soil will be used to remove soil from around the piping and
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encasements. This will take an integrated effort between RCRA and CERCLA to accomplish. The duct
banks, encasements, and other buried objects will then be removed. All piping that enters or exits the
proposed area of excavation (see Figure 7-1) will be cut, grouted, and capped. Piping outside of the
weather enclosure will not be excavated.

Characterization will be performed approximately every 3 feet due to the sensitivity of the various
sensors (radiological, chemical, and heavy metal) using the characterization system discussed in
Section 7.1.2. The sensors required to perform characterization of the site will be mounted to the gantry
crane being used for below grade D&D activities, thus time must be allotted for equipment setup and
takedown each time characterization is to be done.

7.1.6.4 Piping, Pilings, and Concrete Encasements. Once the overburden and rubber
membrane has been removed, the process piping concrete encasements and pilings will be exposed. In
addition, process piping, cooling water, vessel offgas (VOG) piping, electrical lines, radiation monitoring
instrumentation, high pressure steam pipes, etc., are all buried under TFF surface.

In order to minimize the size of the double containment required, only two tanks, with all of the
associated soil, piping, concrete encasements, piles, etc., will be excavated at a given time. As a result,
one excavation pit will be created at a time. The pits may not be backfilled until the entire TFF has been
removed. After two tanks have been remediated, the double confinement and gantry crane will be
relocated to the next set of adjacent tanks. The crane located on the west end of the weather enclosure
must be relocated to the southern tracks after Tanks VES-WM-182, -183, and -185, have been removed
(see Figure 7-6).

Process piping at the TFF is enclosed in concrete encasements for structural support and to prevent
any contaminants from being released into the soil. These pipe encasements are placed atop a concrete
pile cap, which in turn, sits atop the piles. There are approximately 310 piles buried at the TFF, each
placed every 5 feet. The piles are 10 inches in diameter, 30 feet long, and filled with concrete. See
Figure 7-6 for a sketch of a typical pipe encasement and pile.

The pipe encasements are made of concrete, reinforced by #5 rebar. Inside the encasement is an
11 gage stainless steel liner, which prevents the encasements from becoming contaminated should a leak
occur in the piping. The pile caps and encasement caps are also made of concrete that is reinforced by
rebar.

The piles are not physically attached to the pile caps by rebar, but are rather set on top of the piles,
with the piles fitting into prefabricated holes in the caps. The piles only penetrate half way through the
pile caps.

The pile caps themselves are attached to the pipe encasements with rebar. When the encasements
are attached to the pile caps in this fashion, it is difficult to simply lift the encasements from the pile
caps. As aresult, the teleoperated gantry crane must remove both the pile cap and encasement at the
same time. The sizing end-effectors will then size the encasements for shipment.

The steel liner within the encasements is welded to the encasements by “lugs™ that were set into

the concrete. Removal of the liner would require these welds to be broken or sheared. A method for
accomplishing this remotely would have to be developed.
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The piping located within the encasements is not “encased” in concrete. When the encasement
caps are lifted off of the encasements, the piping is accessible. However, some junction boxes have short
sections of tile encased piping that are currently abandoned (old style of encasements). The approximate
length of these encasements is half of a mile. Most of the original tile encasement has been removed.
See Reference 7-12 for the take-off values calculated for the piles, encasements, and piping.

Once the encasements have been uncovered, they can be lifted off with the gantry crane’s hoist by
using the existing lifting eyes. This will expose the piping within the encasements. A sizing tool such as
the LaBounty® concrete pulverizer, which does not produce high heat or electrical sparks that would
cause explosions due to the presence of VOCs, will then be deployed by one of the z-masts (motorized
rigid arms that extend and retract vertically on the crane to deploy end-effectors) attached to the gantry
crane to section off lengths of the encasement. The other z-mast can then deploy a grapple end-effector
or bucket to retrieve the sectioned portion of the encasement. Care must be taken to ensure that the
gantry crane z-mast and grapple are fully capable of lifting the required loads.

After a section of the encasement has been removed, it will be transported by the gantry crane to
the sizing area, located within the double containment, for further size reduction. Engineering design is
required to determine the sizing process for the stainless steel lined concrete encasements. The steel liner
must be removed from the encasements without spreading contamination.

The pile caps can then be removed from the soil. The soil must be further removed in order to
expose the piles, which are approximately 30 feet in length. To remove these objects, it will be necessary
to remove a large portion of the surrounding soil. A vibratory pile extractor will be deployed from the
crane’s hoist to remove the pile. See Reference 7-10 for more information on the pile extractor. This
tool is deployed from the hoist of a crane and attaches directly to the pile. Once attached, the extractor
vibrates the pile while still in the soil. Because of the vibratory actions created by the extractor, friction
between the piles and soil is significantly reduced. Thus, as the extractor vibrates, a crane is able to
remove the pile vertically. A vibratory pile removal tool similar to the H&M Model 1700 Vibratory
Driver Extractor (manufactured by Hercules Machinery Corporation) will be used for pile extraction.
The pile may be sectioned into halves or thirds as it is extracted to facilitate handling once the pile is
removed. It should be noted that integration between the RCRA and CERCLA Programs will be critical
at this point in the operations.

7.1.6.5 Piping Removal. To remove the piping that is not in the encasement trenches, the soil must
first be removed from around the piping by using a vacuum/airjet end-effector (see Section 7.1.6.3).
Next, the large hydraulic shear that is mounted on the gantry crane can section off lengths of piping. The
grapple end-effector can then be used to remove the cut pipe for further size reduction. A vacuum allows
soil to be removed in the immediate proximity of the piping without the possibility of breaking the

piping.

7.1.6.6 Tanks and Vaults. The dismantling of the tanks and vaults will be accomplished remotely
using a teleoperated gantry crane similar to one developed by INEEL engineers (Cooperative Telerobotic
Retrieval System).

Tanks VES-WM-180 and VES-WM-181 are single poured concrete vaults, and Tanks VES-WM-
187 to VES-WM-190 are in a 4-plex vault. These tanks must be excavated differently. Concrete
pulverizers will be used to break these vaults into manageable pieces. More stringent contamination
control methods may have to be employed to minimize the spread of contamination.
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After the pipe encasement, piping, duct banks, and other buried objects have been removed from
over-top of the TFF vaults, D&D activities for the tanks and vaults will commence.

Excavation of the soil will continue to a depth of approximately 10 feet belowgrade. At this point,
the vault roofs and piping coming through the top and sides of vault will be exposed.

The following excavation order pertains to the pillar-panel vaults associated with Tanks VES-
WM-182 to VES-WM-186. The top of the pillar-panel vault, which consists of T-beams and concrete
panels, will be removed by the crane. The T-beams are structural precast members, drilled and tapped
for eyebolts. The roof panels, made of 3,000 psi concrete, are located between the T-beams. In order to
remove the vault panels and T-beams, new lifting eyes will be installed, as the old lifting eyes may be
unsafe.

Once the vault roof has been removed, the top of the tank itself will be exposed. Using the
LaBounty® Plate Shear, the top portion of the tank would be sectioned and removed in 4-foot vertical
sections. See Figure 7-5 for a drawing of the tank and vault D&D activities.

As the sections of tank are removed, the vault sections that correspond to the tank depth will
remain in place to provide shielding. The cooling coils within the tanks will be sectioned off at the same
time as the tank and will not be separated from the tank wall.

After two 4-foot sections of the tank have been removed, the vault panel at this depth (each panel
is 7 feet 11-% inches high by 8 feet 10 inches wide by 6 inches thick and lies vertically) will be removed.
New lifting eyes may be required on the panels to lift them out. Each of the 64 concrete panels is bolted
to the vault pillar using four carbon steel, 3 inches by 11 inches by 3/8 inches thick straps with two bolts
per strap. These straps must be sheared. As the excavation progresses, new straps may have to be
attached to prevent other vault panels from falling into the tank. Panels should remain in place until the
corresponding tank section has been removed. This will provide some shielding during the operation.
When the panel is removed by the crane, it will be placed in an area designated for size reduction within
the double containment. Concrete pulverizers would most likely be used for this sizing operation.

After the vault panel has been removed, another section of the tank will be cut and removed. This
process will be continued until the bottom of the tank is exposed. The vault is four panels high, and is
38 feet 9 inches from the bottom of the concrete pad to the top of the T-beam.

Tanks 180 and 181 are bolted to the floor of the vault and will require bolt-shearing activities for
removal. The bottom of tank consists of 5/16-inches plate with a 4-inches curb. These were molded at
the factory and formed into the “knuckle region™ of the tank. The tank is 21 feet to the tangent of the
dome and 29 feet 6 inches to the top of the dome. The manway is another 1 feet 6 inches above the dome
(see Figure 7-5).

Once the roof beams, roof panels, side panels, and tanks have been removed, the large vertical
columns can be used to support the vaults retrieved. These beams will be sectioned into two or three
pieces to facilitate handling outside of the excavation pit. The vault floor will also be excavated during
this time.
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7.1.7 Waste Disposal

7.1.7.1 Waste Classification. Throughout the D&D process, the waste being removed from the
excavation pit will be disposed of rather than stored for long periods of time. Table 7-1 summarizes the
equipment expected to be removed during the RCRA Clean Closure by Total Removal of the TFF. The
assumed waste classification for each piece of equipment is based on information contained in
Reference 7-13 as well as engineering judgement.

Once the waste has been classified, a final disposal site must be determined for the waste and the
required packaging identified. This information is given in Table 7-2.

7.1.7.2 Loading Facility. A loading facility would be required to load the waste into the packages.
See Reference 7-1: LMITCO Planing Cost Estimate, “WAG 3 FS Cost Estimates, Group 1 Tank Farm
Soils — Alternative 3,” Estimate File No. 2951, 6-23-97, for more information on this loading facility. It
is assumed that due to the similar waste packages involved in RCRA TRCC, the same loading facility
would be used. Modifications to the facility would be necessary to accommodate the new shipping casks
required for sending mixed and radioactive waste to the DTF.

7.1.7.3 Debris Treatment Facility. RCRA requires proper management of RCRA waste. A debris
treatment facility (containment building) is one of the most efficient ways to properly manage the large
volumes of mixed debris wastes that will result from the clean closure of the TFF per RCRA land
disposal restrictions (LDRs). This is due to the numerous waste codes and the potential inability to use
conventional methods of treatment for LDR compliance. A DTF does not currently exist for any
significant volume of mixed debris wastes such as will result from the clean closure of the TFF; thus a
new DTF to treat mixed waste to RCRA LDRs will have to be built before starting TRCC activities. A

RCRA permit will be required for the facility unless the building was operated as a 90-day storage and
treatment unit.

Once the waste had undergone debris cleaning, it could be managed as radioactive waste. The
radioactive waste will be sent to an LLW Disposal Site that will also meet RCRA Subtitle D
requirements.

7.1.7.4 Low Level Waste Disposal Site. Because of the high volumes of waste expected from the
total removal of the TFF, it should be assumed that a new LLW Disposal site that also meets RCRA
Subtitle D landfill requirements will be built for the TFF waste. It is further assumed that this LLW
disposal site will be located on the INEEL site.

7.1.8 Postexcavation Activities

7.1.8.1 Characterization and Sampling. Once all of the tanks, vaults, pipes, concrete
encasements, etc. have been removed from the TFF, final characterization would be performed on the site

~ to verify that the site has been sufficiently cleaned for TRCC. The characterization method employed

would be the same as that used in Section 7.1.2 for initial characterization. Final sampling using
conventional methods would be used to verify closure.

7.1.8.2 Backfill Excavation Site. CERCLA would first backfill the excavation site to the level
possible using the soil that had been stockpiled within the Area of Contamination. RCRA would then
backfill the excavation site, bringing the site back to grade level. At this point, the site would be “clean”
and would fall out of both RCRA and CERCLA management.
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Table 7-2. Final disposal site and required packaging.

Waste
Classification Disposal Plan Required Packaging
Mixed waste — Waste will be shippedto A large volume, large weight payload capable,
remote and a Debris Treatment “moderately” shielded transport cask will be required.
contact handled Facility (not currently in ~ Assuming the Debris Treatment Facility (DTF) is
‘ existence) for treatment located at the INEEL, an INEEL-onsite-use-only
to RCRA land disposal transport cask, that is operated under locally authored
restriction treatment and approved safety documentation, will suffice. At
standards. * present, the INEEL only possesses one cask of this
type — the 14-190 (220 ft’ internal capacity, 23,000-1b
payload, and 7 inches of concrete for shielding).
Assuming the DTF is located off the INEEL, a DOT
authorized transport cask will be required.
Radioactive After the waste has been ~ Same candidates as for mixed waste.
waste — remote debris cleaned, it will be
or contact classified as low-level
handled radioactive waste (LLW)
and will be shipped to a
RCRA Subtitle D LLW
Disposal Site. ¢
Uncontaminated ~ INEEL Landfill Complex DOT 7A Type A D&D Bin.®
solid waste as industrial waste,
noncompactible,

nonconditional waste.f

a. For the purposes of this study, it is assumed that the Debris Treatment Facility is located on the Idaho National Engineering and
Environmental Laboratory site. It is also assumed that the Debris Treatment Facility will remove the hazardous constituent from the mixed
waste and that just LLW radioactive waste will be left.

b. The safety analysis will have to demonstrate that the presence of the hazardous constituents will not adversely affect the transport cask’s

containment capability (i. . ,the presence of VOCs or any other off-gas will not degrade the cask’s containment seals). Assume there will be

a commercially available cask that is NRC licensed and meets Type B containment when the waste is shipped.

c. The DOT authorized transport casks will be those that are certified by the NRC to its Type-B requirements (10 CFR 71 requirements).
Currently there are four commercially available casks of sufficient volume and weight payload capacity to be considered viable candidates,
though none of these four are as big as the 14-190. The number of copies of each is unknown. There are a significant number of like-sized,

commercially available casks — the NRC-certified LSA/Type-B casks. However, after April 1999, they will be severely restricted in contents
such that they will not be viable candidates. It is reasonable to expect that commercial vendors will upgrade their “fleets” to replace a portion

of these LSA/Type-B casks, thus increasing the number of suitable candidates.

d. Because of the high volume of waste expected from the total removal of the TFF, it should be assumed that a new LLW disposal site will be
built for the TFF waste. It is further assumed that this LLW disposal site will be located on the Idaho National Engineering and
Environmental Laboratory site.

e. Assume treatment does not reduce volume. Disposal using these casks will require the use of a disposable liner. A disposable transport
package that may be suitable is the INEEL’s DOT 7A Type-A Mark III Concrete Box — a 4-by~4-by-8-foot concrete shielded box with a
12,000-1b payload capacity.

f. A size limit is not given for concrete — “must be transported in equipment that is designed and constructed to be readily emptied and is kept
clean” - (DOE/ID-10381, Rev. 6, February 14, 1997, Section 4.3.1).

8. A DOT 7A Type A D&D Bin is 78 inches wide by 48 inches high by 114 inches long,; weight capacity of 10,000 Ib per bin.
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7.1.8.2.1 Estimated Exposure during Total Removal Activities—Preliminary exposure
calculations, based on ICF Kaiser Engineering’s methodology for estimating exposure, indicate that the
expected total personnel exposure for TRCC activities at the TFF will be 9,433 Rem. This estimate
assumes that the tanks and vaults will be removed remotely. See Reference 7-14 for more information on
the expected personnel exposure during total removal D&D activities.

7.2 Risk-Based Clean Closure

Using risk assessments to support “clean closure” is based on the 1996 policy by EPA™* that
allows using fate and transport models to support RCRA clean closure demonstrations (EPA 1996). A
risk assessment evaluates the impacts to human and ecological health that could result from exposure to
any residues or contaminants that remain in the regulated unit. For consistency, EPA’s CERCLA risk
assessment methodologies will be used to develop the RCRA risk assessment criteria.

The risk assessment analyzes the baseline risks and identifies the degree of hazard or threat that
exists. Based on the risk assessment, the need for action is identified and the degree of short- and long-
term closure method effectiveness is established. For example, the risk assessment may identify that
system decontamination is successful and risks to human health and the environment are acceptable.* In
this scenario, the unit would be “clean closed.” If the risk assessment identifies potential “unacceptable”
risks, the unit would receive additional decontamination or be closed as a landfill so as to protect human
health and the environment over the long term. The main TFF RBCC steps are:

1.  Tank Isolation (Section 7.2.1)
2.  Heel Stabilization (Section 7.2.2)
3.  Vault Void Management (Section 7.2.3).

Upon completing these steps, RCRA RBCC would be satisfied and the RCRA closure certification
would be accomplished.

A transfer of regulatory authority to the CERCLA program would occur upon RCRA Closure
completion. CERCLA would then take responsibility for long-term monitoring and capping of the TFF.
Following RCRA closure completion, the tank void would be available for use as an LLW near-surface
landfill where the LLW waste meets the NRC Class C requirements, or for disposal of CERCLA wastes
(Section 7.2.4). The tank voids could also be filled with clean (nonradioactive, uncontaminated) grout,
or other fill material (i.e., sand and gravel). '

The following subsections provide additional information on these steps relative to RBCC. To
avoid duplication, references to sections where the identified steps are described in more detail have been
provided.

3 Acceptable as defined by the Closure Plan’s predetermined standard. This standard is anticipated to be between the range of 10% 10 10°,
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7.2.1 Tank Isolation

Tank and pipe isolation sequencing in support of RBCC requires coordination between cease use
and closure activities. Sequencing coordination is required to allow individual tank pipe and valve box
isolation, system decontamination, while maintaining waste processing capability until the last tank has
reached a cease use condition. While the sequencing schedule is beyond the scope of this analysis, the
sequencing method is identified in Section 8.1. Tank Isolation Method 1 (see Section 8.1.5) is the

recommended isolation method for tank and pipe isolation associated with RBCC as excavation is not
required to gain access to the piping. This isolation method has lower labor and equipment costs, lower
personnel radiation exposure, and reduced waste generation.

7.2.2 Heel Stabilization

Heel stabilization was defined in Section 2 as “the process which includes washing, flushing,
pumping, pH adjustment, heel displacement, and free liquid elimination.” Heel stabilization is expected
to occur in the same manner as defined in Section 8.2. The one exception is the number of tank
washings, flushings, and heel characterizations. More effort is expected to meet the RBCC criteria. It is
assumed that additional tank wall washings and heel flushings will provide the risk reduction required.
The actual number of washing, flushing, and characterization iterations is not known at this time.
Washing and flushings would continue to a predetermined number and a final heel contaminant
characterization would occur. This final characterization information would be used to verify
compliance to the risk assessment criteria. The tank could be closed as a landfill if the risk acceptance
criterion has not met by the final washing, flushing, and characterization step.

7.2.2.1 Heel Contaminant Characterization. The tank heels would be characterized as part of
heel stabilization. This characterization would provide information on the chemical, radiological, and
physical data of the heel. This information would be used to update the risk assessment, decontamination
techniques, and management requirements for any newly generated waste.

Additional heel characterizations are expected to establish the rate of mixed waste reduction.
These additional characterizations will provide trending information and allow system adjustments to
ensure the highest possible waste reduction rate and remedial assessment (RA )compliance.

7.2.2.2 Risk Assessment Achievement. The TFF contaminant characterization identifies whether
the risk assessment’s performance standard for protecting human health and the environment has been
achieved. If the risk assessment criterion has been achieved, no additional decontamination is required.
If the risk assessment criterion has not been achieved, additional decontamination would be required or
CLFS could occur if RBCC is not achievable.

7.2.2.3 Iterative Tank Decontamination. An iterative series of decontamination will be conducted
on the tanks. Tank washdown equipment will be installed to remove contaminants from the tank dome,
walls, and floor. These areas will be washed down to remove contamination using a cleaning solution
applied by a high-pressure decontamination system. Following the removal of as many contaminants in
the tank bottom as possible using existing equipment, the heel would be flushed, agitated and removed
using a submersible pump so that less than a 1-inch heel remains. At this time, the heel would be
characterized to determine if it meets the performance standard for decontamination removal. An
interative series of this decontamination and verification process would be conducted until the
performance standard for contaminant removal has been met.
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7.2.2.4 Heel Grouting. Following the iterative tank decontamination series. liquid heel remnants
would still exist at the bottom of each tank. Because of the remnants liquid nature, a clean
(noncontaminated) grout would be added to the tank to eliminate the free liquids. This would occur as
discussed in Section 8.2.4.

7.2.3 Vault Void Management

Vault void management for RBCC is similar to CLFS (see Section 8.3). The vault would be
accessed via several risers, tank leak monitoring lances would be installed, and the vault would be
grouted. Section 8.3 discusses these items in more detail. RBCC requires the following additional steps.

Vault access and preparation would occur in the same manner as discussed in Section 8.3.

7.2.3.1 Iterative Vault Decontamination. A higher level of cleanliness is expected inside the
vaults for RBCC than CLFS. This will require additional work before vault grouting can occur. The
vault sumps collect leakage from piping, tanks, or groundwater and jet the contents back to the tanks. The
sumps and associated collection system, if contaminated, would undergo a series of spray washes to
remove contaminants from the vault system to acceptable levels. Following this decontamination
method, sampling would be conducted to verify the success in meeting the contamination removal
performance standard. An iterative decontamination and verification process would be conducted until
the performance standard for contamination removal has been met.

7.2.3.2 Vault Grouting. Liquid remnants would exist at the bottom of each vault following the
iterative vault decontamination series. Because of the liquid nature of these remnants, a clean grout
would be added to the vault to eliminate the free liquids. The vault would then be filled with grout to
eliminate the subsidence or collapse potential of the vault and prevent liquids (e.g., runoff) from entering
the vault void (see Section 8.3). This step would complete the tank activities associated with the RCRA
closure process and the tank voids would then be available for use by other programs.

7.2.4 Tank Void Management
Tank void management would occur in the same manner as described in Section 8.4.
7.2.5 Conclusions

RBCC is possible based on the analysis done to date. Further work must be done to establish the
actual closure sequence, materials, and equipment used to accomplish the closure process. The closure
and tank void filling processes should be tested on a mocked up tank system to verify proof of principle
before actually being used. :

Tank isolation and heel stabilization operations must be coordinated to establish the actual
isolation sequence of each line. Certain lines are required for use during heel stabilization efforts. Tank
isolation and heel stabilization operations must occur soon after (within 2 years) cease use to facilitate
closure by 2035. The actual cease use and closure sequence and timing must be defined with the
2035-completion date in mind.

Regulatory issues associated using the TFF for an NRC landfill for NRC Class C type waste must
be addressed and resolved before Class C waste placement is possible.
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8. CLOSURE TO RCRA LANDFILL STANDARDS

The closure methods discussed in this section are directly applicable to Options 4 through 6. See
Section 2 for a description of the options.

The TFF contains 11 interim status RCRA units regulated as tank systems (40 CFR 265 Subpart J),
therefore, RCRA closure requirements are invoked (see Sections 4.3.1 and 4.3.2). RCRA closure
regulations for tanks require removal or decontamination of all waste residues, contaminated system
components, contaminated soils, and structures and equipment contaminated with waste (“Clean Closure”
as identified in Section 7). If it is demonstrated that removal or decontamination is impractical, then the
system must be closed, and postclosure care performed, in accordance with the closure and postclosure
requirements that apply to landfills. This section identifies methods for closing the TFF to RCRA landfill
standards. Requirements for RCRA closure to landfill standards are in Section 5.

TFF Closure to RCRA standards is expected upon completion of the following tasks:

1.  Tank isolation (Section 8.1)

2.  Heel stabilization (Section 8.2)

3.  Vault void grouting (Section 8.3).

A transfer of regulatory authority to the CERCLA program would occur upon RCRA Closure
completion. CERCLA would then take responsibility for long-term monitoring and capping of the TFF.
Following RCRA closure completion, the tank void would be available for use as an LLW near-surface
landfill where the LLW waste meets the NRC Class C requirements, or for disposal of CERCLA wastes
(see Section 8.4, Tank Void Management). The tank voids could also be filled with clean
(nonradioactive, uncontaminated) grout, or other fill material (i.e., sand and gravel).

The following subsections describe how the TFF can be closed to RCRA landfill standards:

Section 8.1 discusses tank isolation. Items discussed in this section include:

1.  Cease use sequencing

2. RCRA Closure sequencing

3.  Isolating individual tanks from the rest of the TFF.

Isolation requires cutting, grouting (when applicable), and capping all ancillary piping associated

with the isolated tank. Ancillary piping classifications (process lines, instrumentation lines, air/steam and
lines, etc.) are also discussed.

Section 8.2 discusses heel stabilization. Possible heel stabilization methods are developed and
presented here. The main heel stabilization tasks are tank preparation and heel displacement.

Tank preparation includes:

1. Removing tank liquids using existing waste transfer equipment (This is the point where
cease use is verified)



2.  Installing a temporary VOG system

3. Removing existing tank riser equipment

4.  Installing video and lighting equipment

5. Characterizing the heel

6.  Washing the inside tank walls

7.  Installing mixing and submersible pumps

8.  Adjusting the heel pH.

Heel displacement includes:

1. Displacing the heel using grout

2. Absorbing the remaining free liquids using dry grout
3.  Installing a heel cover using grout.

Grout composition and characteristics are also discussed.
Section 8.3 discusses vault void management. Vault void management tasks include:
1. Accessing the vault voids

2.  Decontaminating the vault voids, as applicable

3. Providing tank monitoring capability

4.  Filling the vault voids with grout.

Filling the vault void with grout defines the point of RCRA closure, prevents short-term
subsidence, and minimizes water infiltration.

Section 8.4 discusses tank void management. Tank void management tasks include:
1.  Accessing the tank voids

2.  Filling the tank voids with LLW (NRC Class C)

3. Filling the tank voids with clean grout

4.  Filling the tank voids with CERCLA waste.

Filling the tank void prevents long-term subsidence. Depending on the fill material used, tank void
filling would occur during or after vault void filling.
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8.1 Tank Isolation

Cease use must occur as required by the Consent Order (see Section 1), which then invokes RCRA
closure. The sequence for cease use and closure must be developed and coordinated with ongoing liquid
waste processing efforts. Tank isolation activities occur after cease use and start the RCRA closure
process.

8.1.1 Tank Cease Use Sequence

Coordinating cease use and closure activities with ongoing waste processing operations will require
detailed planning to overcome issues with system piping isolation. This planning must develop the tank
cease use and RCRA closure sequence that allows tank pipe and valve box isolation while maintaining
waste processing capability until the last tank has reached a cease use condition. This section identifies
the cease use sequence used for this study, which then sets the bases for the closure sequence. Two cease
use schedules were developed and presented.*! The cease use shown in Table 8-1 is the “optimized
case,” as this schedule was shown to meet the Settlement Agreement requirements. Table 8-1 illustrates
the proposed cease use sequence.

8.1.2 Tank Closure Sequence

The TFF tank closure sequence depends upon the actual cease use sequence and physical location
restrictions. Any change to the cease use sequence may affect the closure sequence. It is assumed that
tank isolation will occur within 2 years after cease use. Certain tank isolation and heel stabilization tasks

are expected to overlap since some tank lines must be used during heel stabilization.

Table 8-1. Estimated cease use sequence order.

Tank Identification
Cease Use Order Number Cease Use Date

1 WM-185 Sept. 1999
2m WM-180 Mar. 2001
34 WM-181 Sept. 2001
4t WM-184 Sept. 2001
5® WM-183 Mar. 2002
6" WM-182 Sept. 2002
7* WM-186 Mar. 2009
gh WM-189° Sept. 2010
ot WM-187° Mar. 2011
10" WM-188* Sept. 2011
11® WM-190° Sept. 2011

a. Tank could be used to store heels removed from other tanks during closure activities. Currently WM-189 is estimated to be
the tank used. The tank heels from the remaining tanks would be sent directly to the appropriate processing facility.
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The estimated closure sequence is identified in Figure 8-1. Certain tanks must be closed at the same time.
WM-182 and WM-183 have two, 3-inch stainless steel overflow lines that connect the two tanks together.

Tanks WM-187 through WM-190 share common process lines, and should be closed as indicated by
Figure 8-1. All other tanks may be closed separately depending on the overall closure needs. The actual
closure sequence must be developed and is beyond the scope of this study.

8.1.3 TFF Piping Description

TFF mixed waste transfer piping is buried at a depth of 12 to 21 feet belowgrade. The waste
transfer piping is constructed of stainless steel with a stainless steel encasement, which provides
secondary containment in the event of a waste transfer line leak. Encasements are routed to valve boxes
designed to allow leak detection of any waste line. Three types of encasements were used:

1.  Split tile (removed or taken out of service)
2. Stainless steel-lined concrete
3. Stainless steel pipe.

Valves are housed in concrete stainless steel-lined boxes (valve boxes). Some valve boxes have
stainless steel decontamination lines that could be used for decontamination flushing of waste transfer
piping. Wastes collected in the valve box sumps are jetted to tank WL-133 or drained to valve box C-12.
Wastes collected in valve box C-12 are jetted to WL-133. Buried concrete junction boxes are located
where piping runs change direction.

A cathodic protection system is used to protect buried waste lines from external corrosion. A plan
to maintain this protection must be developed, but is beyond the scope of this study.

TFF steam and air piping along with instrumentation and electrical conduits will be assumed free
from internal contamination since process waste has not been transferred through these lines. Waste
transfer lines are contaminated with mixed waste; therefore, a decontamination method must be

developed to clean these lines. For this reason, waste transfer lines will be handled differently from all
other lines.

8.1.4 Tank WM-183 Piping

The TFF tank systems were constructed based on three main designs. Each tank system design has
unique piping issues. Defining each tank and its associated piping system for closure was beyond the
scope of this study. A single tank system was selected that would bound the issues associated with viable
tank isolation scenario development. Tank WM-183 was selected based on key personnel interviews and
engineering judgement.

WM-183 tank has:

. Cooling coils, (common to all tanks except WM-181,WM-184, and WM-186)
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Estimated TFF Closure Sequence Flow Diagram
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NOTE: Potassium dichromate and sodium hydroxide are added to the demineralized water
to inhibit corrosion in the stainless steel cooling coils. The cooling water solution
will be treated as hazardous waste once no longer needed due to the chromate.

Separate VOG moisture condenser

Four 12-in. diameter risers

Two overflow lines from Tank WM-182 to WM-183 21 feet belowgrade (unique to these
two tanks)

Two lines coming from the tank that connect to a single pressure relief valve (other tanks
have a single line going to a single pressure relief valve)

Encasement transfer line that drains into a vault sump.

Three future pipe stub connections on the waste transfer line (Unique to WM-183).

NOTE: The pipe stubs may require excavation (21 feet belowgrade) for closure since flushing the

pipe connected to these stubs may not clean the stubs themselves. Additional evaluation
will be required during the design phase to establish the actual cleaning method for these
stubs or if the stubs could be abandoned in place.

8.1.5 Tank Isolation Method ldentification

Tank isolation issues associated with WM-183 were analyzed and various methods were
developed. The following methods were identified:

L.

Flush waste process lines to decontaminate, then purge using compressed air. Cut and grout
the waste transfer piping lines from inside one valve box to another connecting valve box.
Lines other than waste transfer piping that slope away from the tank will be cut and capped
in associated buildings. Lines sloping toward the tank will be cut, grouted, and capped, with
the exception of Y4-inch instrumentation lines. One-quarter in. instrumentation lines will be
cut and capped regardless of slope. It will be necessary to grout valve boxes to prevent
water collection in the valve box sumps.

NOTE: Tank isolation requires more effort than allotted for this study. Additional isolation
requirements must be developed for each tank and should be done as part of the
design phase for each tank closure.

Flush waste process lines to decontaminate and purge using compressed air. The waste
transfer piping, steam, air, water, and instrumentation lines will all be excavated, removed,
and disposed of properly. Valve boxes will still require grouting.

Flush waste process lines to decontaminate and purge using compressed air. Remove only
the mixed waste contaminated transfer lines (those that cannot be determined clean) and
dispose of that piping according to the proper waste category. This will require excavating
and cutting piping into lengths that can be disposed of properly. All other piping, conduit,
and instrumentation lines will be cut, capped, grouted (as necessary), and left in place.
Valve boxes will still require grouting.
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A boundary will be established at the tank vault walls. This boundary will establish the
location to excavate down to the piping, instrumentation, etc. The waste transfer lines will
still require decontamination flushing and purging with compressed air. The piping lines
will be left in place and prepared for cutting, grouting (as necessary), and capping. Valve
boxes would still require grouting.

Tank Isolation Method 1 is the recommended isolation method because excavation is not required
to gain access to piping. Excavation requires the last few feet be dug by hand to prevent damage to the

pipe trench and piping. Excavation would be costly, time consuming, and increase personnel radiation

exposure. Prior TTF projects used valve boxes to cut and cap waste transfer lines with success. Using
Tank Isolation Method 1 translates into lower labor and equipment costs and personnel radiation
exposure, and reduced waste generation.

8.1.5.1 Recommended Tank Isolation Method Steps. The following main steps outline the

recommended tank isolation method for piping associated with a TFF waste storage tank. These steps are

L.

3.

not intended to be all-inclusive.

Verify existence and location of all piping lines, including abandoned lines, associated with
the tank being isolated using existing TFF drawings and key personnel knowledgeable with
the TFF.

Develop a tank isolation-sequencing plan so that they do not interfere with ongoing efforts to
calcine the remaining liquid waste stored in the other tanks.

Develop a tank piping isolation plan that would include the following:

NOTE: When possible, separate operational lines from lines being isolated using existing

valving. Use approved tag and lockout procedures. Use double valve protection when
possible. Line separation will be verified using an approved valve configuration check-
off list.

NOTE: Plan must leave certain existing lines active until heel stabilization efforts no longer

require that piping. The actual lines left active and the isolation sequence for these lines
must still be developed and is beyond the scope of work for this study.

a.  Cutand cap all nonwaste transfer lines that slope away from the tank.
b.  Cut, grout, and cap all nonwaste transfer lines that slope toward the tank.

c.  Perform proper valve lineup to allow waste transfer line flushing into a preselected
waste storage tank. Use approved valve configuration procedure.

d.  Flush all waste transfer lines with appropriate decontamination fluid(s) and number of
flushes.

e. Purge flushed waste transfer line(s) for 10 minutes, minimum, using compressed air to

ensure decontamination fluid is pushed into the waste storage tank. Monitor tank
pressure to prevent overpressurization.

f. Let piping set for 15 minutes to allow any remaining liquids to drain or pool.



g Purge flushed waste transfer line(s) again for 10 minutes, minimum, using compressed
air. '

h.  Cut flushed and purged waste transfer line(s) from inside a valve box.

1. Cut the other end of the flushed and purged waste transfer line(s) from inside another
connecting valve box to isolate that section of pipe.

J- Grout and cap the isolated waste transfer line(s).

k.  Grout and cap remaining flushed and purged waste transfer line(s) connected directly
to the tank. '

NOTE: These pipe ends would define the tank isolation zone for each tank.
L Drain, flush, and purge the tank cooling coils.
NOTE: The cooling water removed from tank coils could be processed through the PEWE.
1. Perform approved tank isolation plan steps.

2. Verify compliance with tank isolation plan.
8.2 Heel Stabilization

The second RCRA closure step identified at the beginning of Section 8 is heel stabilization. Heel
stabilization, as defined in Section 2.2.1.1.2, Item 2 is “...the process which includes washing, flushing,
pumping, pH adjustment, heel displacement, and free liquid elimination.” This section addresses heel
stabilization tasks associated with RCRA closure. It should be noted that some overlap is expected
between tank isolation and heel stabilization efforts. This overlap requires coordination during actual
closure efforts.

The 300,000-gallon tanks are flat on the bottom with liquid waste transfer jets (steam or air)
located 4 to 12 inches above the tank floor. This jet positioning limits the liquid waste amount that can be
removed from the tanks using the existing waste transfer jet equipment. Waste that cannot be removed
using existing equipment is called the heel. Part of heel stabilization is to develop a viable strategy to
either remove or solidify the remaining heel. This strategy must be developed as part of an overall TFF
Closure Plan and is discussed in this section.

Heel stabilization methods were developed during a Value Engineering (VE) session®? held in
July 1997. The VE Session results were used to help develop this section. Scenarios for solidifying the
heel with grout are presented along with steps required to prepare the tanks for heel displacement.
8.2.1 General Information

General information on the TFF heels is provided below.

Refer to Section 3 for a tank description.
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8.2.1.1 Background. 1t is assumed that at the time of RCRA closure, the tank contents will be
classified as LLW. Tank contents currently consist of high activity waste (HAW), sodium-bearing waste
(SBW), and small quantities of RCRA listed wastes. It is likely that the heel will retain portions of these
constituents after the tank contents have been adjusted with SBW and cease use has occurred.

8.2.1.2 Previous Studies. ICF Kaiser Engineering conducted a study that planned for total heel
removal from the 300,000-gallon tanks. Kaiser produced a conceptual design report*® describing
equipment and procedures that would be used in removing the heels. Although Kaiser's conceptual
design focused on complete removal of the heel, there are concepts from their design that have been used
in this study. These concepts include a temporary VOG system, tank wash down methods, and heel
mixing and removal.

8.2.1.3 Existing Tank Farm Drawings. Many drawings of the 300,000-gallon tanks exist, including
construction, as-built, piping and instrumentation drawings (P&IDs), etc. Typical tank ipi

sketches will be used for purposes of this study. Detailed drawings of individual tanks will be required
for any title design work.

Sketches that are schematic in nature have been generated to show typical layouts for the
temporary VOG system, grout delivery system, and tank washdown system. Scenario flow charts and
sketches have also been developed to show the fundamentals of each heel stabilization method.

8.2.2 VE Session Heel Stabilization Scenarios

Heel Stabilization scenarios were developed during the VE Session noted above. A group of
experts in CPP Tank Farm Operations, Regulatory Issues, Radiological Controls, and Engineering were
assembled to collectively use their experience, creative input, and problem-solving capabilities to decide
the best solutions for this portion of TFF Closure.

Various scenarios (called options in the VE Session.) were initially brainstormed in regard to heel
disposition. The brainstormed scenarios were then analyzed for practicality and eliminated if considered
unreasonable. Of the initial scenarios, 10 were chosen for further discussion and evaluation. The VE
team members considered safety, cost, regulatory issues, stakeholder perceptions, and design as
guidelines in selecting the three most viable scenarios for stabilizing the heel. The scenarios were then
ranked with the aid of a “Decision Analysis Matrix.” The three highest ranking scenarios were selected
for further analysis and are described in detail in Appendix C. The scenario with the highest score was
selected as the recommended heel stabilization method and is described below.

8.2.2.1 Clean Tank and Grout Any Remaining Heel—Scenario A. This scenario received the
highest overall score of the 10 scenarios analyzed (see Option G in the VE Session report). The process
does not attempt to remove all waste from the tank but rather makes an effort to remove most of the
radioactive and hazardous waste from the tank dome, walls, cooling coils, and floor. This scenario can be
modified to meet the RBCC criteria discussed in Section 7.2.

8.2.2.1.1 Heel Stabilization Sequence-The starting conditions that must be satisfied
before heel stabilization can occur:

1. Tank liquid has been removed, to the maximum extent possible, using existing waste transfer
equipment (steam jets or airlifts) leaving an approximate heel depth of 4 to 12 inches (5,000
to 15,000 gallons). This is the point of cease use.



2. Tank isolation has occurred to the maximum extent possible. RCRA closure has begun.

3.  Temporary VOG system connected and operating.

In sequence, the steps required to accomplish Scenario A are:

a.

b.

C.

Characterize remaining heel using new sampling equipment (Provides a closure
baseline.)

Clean tank interior by washing tank dome, walls, cooling coils, and floor

Remove as much tank liquid as possible using existing equipment

NOTE: This step is intended to minimize personnel exposure but could be deleted.

d.

Complete tank isolation.

NOTE: This step is only required if some tank lines were not previously isolated.

€.

m.

n.

Agitate heel and washdown liquid with mixing pump, remove heel with submersible
pump (< 1-inch heel remains)

Flush heel with water or aluminum nitrate then agitate and remove heel with
submersible pump (< 1-inch heel remains). Perform flush twice.

Check remaining heel pH, if heel pH is acceptable (0.5-2.0), continue to next step,

- if heel is too acidic, continue heel flushing and removal process until proper pH
has been achieved

Characterize remaining heel

Deposit liquid grout in tank, starting at point furthest from submersible pump,
displacing heel towards submersible pump (grout slump is maintained to allow heel
displacement without grout and heel mixing)

Continuously remove displaced heel with submersible pump as liquid grout is
deposited in the tank bottom

Either raise submersible pump to allow grout to flow underneath while still pumping
or abandon pump in place

Continue adding wet grout until a 12-inch thick grout layer is on tank floor and allow
grout to set up

Absorb any remaining liquid using dry grout

Place additional liquid grout to cover solidified heel and cooling coils by 4 in.

Refer to Figure 8-2 showing the Scenario A flow chart and Figure 8-3 for a simplified sketch.
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8.2.3 Tank Preparation

As part of tank preparation various subtasks must be performed before heel displacement takes
place. Individual tanks must also be prepared to accept closure equipment.

Tank preparation subtasks include:

1. Removing tank liquids using existing waste transfer equipment (This is the point where
cease use is verified.)

2.  Installing a temporary VOG system

3.  Removing existing tank riser equipment

4.  Installing video and lighting equipment

5.  Characterizing the heel.

6.  Washing the inside tank walls

7.  Installing mixing and submersible pumps

8.  Adjusting the heel pH.

A description of each tank preparation activity follows.

8.2.3.1 Tank Liquid Removal. Tank contents will mmally be emptied as low as possible with existing
waste transfer equipment (steam jets or airlifts) to minimize the volume of heel that will be processed for
pH adjustment. There are two steam jets per tank, with the exception of WM-189 and WM-190, which

have one steam jet and one au'hft Moisture from the steam jets will dilute the liquid jetted out of the
tanks by a factor of 5-10%.%*

After the liquid waste has been removed as low as possible with steam jets or airlifts, the remaining
liquid heel can be further removed using a submersible pump(s). Further removal of the heel with a
submersible pump will depend on the scenario chosen for heel stabilization. Scenario A relies on a
submersible pump to remove the maximum heel amount.

It is assumed that liquids removed from the tank undergoing closure activities will be transferred to
a “receiver” tank(s) where the liquid will be held for future processing such as evaporation and
calcination. The receiver tank(s) could be a tank (currently to be WM-187) scheduled for future heel
stabilization or new tank(s) dedicated solely to receiving waste from tanks that are being closed. Future
study is required to determine the best method to place and treat waste removed from the tanks
undergoing closure.

Receiver tank contents will be periodically reduced in volume at the HLW Evaporator or the
PEWE and eventually calcined at the NWCF. Waste routing to the HLW or PEWE will be determined by
acidity and radioactivity levels of the liquid. In general, highly acidic and highly radioactive wastes will
be processed by the HLW Evaporator.
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Liquid evacuation from the tanks will be accomplished by following procedures detailed on a
Liquid Transfer Sheet (LTS). LTSs are procedures that specify valve lineups for vessel-to-vessel liquid
transfers. If liquid transfers are required that are not covered by an existing LTS, new procedures can be
readily developed and implemented after review by Operations, Engineering, Safety, Quality, and
Environmental personnel.

8.2.3.2 Tank Washing System. Previous video tank inspections reveal that residues are located on
the tank walls and cooling coils. Washing the tank internally is intended to remove or loosen most
residue buildup from the walls, flooring, and piping. Removing a large portion of this residue will reduce
overall hazardous waste and radionuclides concentrations in the tank.

A previous study®® performed by ICF Kaiser Engineers, “Existing Tank Flushing Special Study,”
evaluated spray distances, nozzles, and the time and amount of solution required for washing the tank
dome, wall, and floor. Three washdown scenarios using different cleaning solutions were also evaluated
in the study. The study recommended a solid stream nozzle to initially wash down and remove solids. A
fan nozzle was recommended for final rinsing of the tank interior.

Following the study’s recommendation, a solid stream nozzle will be used for initial washdown and
a fan nozzle will be used for final rinsing. Further study will be required to determine the appropriate
cleaning solution used in washing the tank interior.

8.2.3.2.1 Tank Washdown Equipment—The tank washdown system (see Figure 8-4)
will use two major pieces of equipment: trailer-mounted washdown skid and a washdown arm. The
washdown skid will consist of a decontamination tank, a supply pump, and associated piping and
instrumentation. The washdown arm will be inserted within the tank and designed to direct the spray
from the top to the bottom of the tank. The washdown arm will rotate 360 degrees so that the entire
circumference of the tank can be accessed for washing. Flexible hose will interconnect the washdown
skid to the washdown arm.

Tank washdown equipment will be designed for use on all 11 tanks. Adapters for the wash down
arm will be necessary to permit use on either 12-in. or 18-inch risers. Freeze protection provisions (i.e.,
insulation and heat trace) will be necessary for aboveground piping located outside the heated enclosure.
A main supply line that is insulated and heat traced may be the most effective means for delivering
washdown fluids to the area. The main supply line would have taps strategically located to allow hookup
of temporary hoses to wash down equipment at each tank.

8.2.3.2.2 Tank Washdown Equipment Installation—Since tank riser locations are
different for each tank, tank washdown equipment placement will depend upon the riser location. If the
washdown arm is placed in a single location that allows effective washdown coverage of the entire tank,
relocation efforts and expenditures within the same tank will be minimized.

Since the concept of Scenario A is to wash most, but not all, residue from the dome, walls, cooling
coils, and floor, the washdown arm will initially be placed in the centermost riser. However, if more
washdown is desired for particular areas of the tank, the wash down arm could be relocated to another
riser. Additional wash downs would be required for Options 1, 2, and 3.

8.2.3.2.3 Wash Down Procedure—The dome, walls, cooling coils, and tank floor will
be washed down once with approximately 12,000-15,000 gal of water or other cleaning solution.
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Figure 8-4. Tank internal wall rinse.

Washdown will begin with the cooling coils and tank floor to loosen any sediments that are
attached to the piping, crevices, floor bottom, etc. After the floor and coils have been washed, washing
will move to the dome area. Upon completion of the dome, the walls will be washed from top to bottom,
finishing at the tank floor.

When washdown is complete, the depth of washdown fluid and residues remaining in the tank
bottom will be approximately 16-24 inches.

8.2.3.2.4 Tank Washdown Equipment Removal—After the tank interior has been
washed, the washdown arm will be removed from the centermost riser and reinstalled in another tank.
The washdown arm could also be installed in another riser within the same tank for further cleaning.

To minimize contamination of the washdown arm, the outside of the arm could be covered with a
removable plastic sleeve. As the arm is slowly withdrawn from the riser, the plastic sleeve would be
decontaminated and peeled from the arm. A new plastic sleeve would replace the sleeve that was peeled
from the arm in preparation for transport and use in another tank.
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8.2.3.3 Mixing and Submersible Pump Installation. A mixing and submersible transfer pump will
be installed into the tank once the tank interior has been washed. The liquid heel (16-24 inches) will be

mixed in an effort to suspend solids residing on the tank floor. The mixed heel will then be removed with
the submersible pump. See Figure 8-5.

Mixing the heel will suspend the solids. As mixing progresses, solids near the mixing pump
suction will be displaced towards the perimeter of the tank. This may cause solids accumulation in the
area where the tank walls and tank floor join and in the area around the cooling coil supports.

. The submersible pump will be energized to transfer the mixed heel to the receiving tank. As the
level in the tank is lowered, the mixing pump will begin to cavitate when the Net Positive Suction Head
(NPSH) becomes inadequate. At this point, the mixing pump will be deenergized and the submersible
pump will continue to remove the remaining heel until the pump loses suction. Approximately ¥ -

1 inches of heel will be left in the bottom of the tank.

If solids do accumulate in certain tank bottom regions, the tank washdown arm could be reinstalled
and used intermittently to wash the solids back towards the tank center for further agitation. The solids
could also be directed towards the submersible pump for removal from the tank.

The mixing pump assembly will be removed and decontaminated when no longer required. The

mixing pump will either be stored in a temporary shelter or relocated to the next tank scheduled for heel
stabilization.

8.2.3.3.1 Mixing Pump Description and Installation—The mixing pump could be a
one-stage vertical turbine pump that draws in the liquid heel through the foot of the pump and discharges
the heel horizontally through two nozzles that are oppositely opposed. The driver for the pump would be
an electric motor mounted aboveground at the tank riser. The electric motor would be stationary while a
turntable assembly slowly rotates the pump inside the tank. The mixer pump would be suspended with a
column of pipe. The pipe column would house the drive shaft and contain bearings to support the drive

shaft within. The drive shaft would be sealed to prevent upward migration of liquid heel through the pipe
column to the surface.

Initially, a single mixing pump will be installed in the centermost riser of each tank. See
Figure 8-6. Since distances from the tank riser flanges to the tank floor bottom may vary from tank to
tank, adjustable supports to suspend the pump will be fabricated that attach to the concrete shield
currently in place at the tank risers. A second mixing pump could be installed in another riser if it is
determined that additional mixing would be beneficial to suspend and remove more solids.

There may be interference or clearance problems between the mixing pump and cooling coils on
the tank floor bottom. Interference with the cooling coils would prevent lowering the mixing pump
assembly to within several inches of the tank floor. However, even if the mixing pump is suspended
above the cooling coils, the heel will still be agitated if the liquid heel level is above the pumps NPSH.

Radiation shielding will be installed at the surface of the tank riser to reduce radiation fields.
Further work is required to determine the size and type of material necessary for adequate shielding.
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Figure 8-5. Mixing and Submersible Pumps.

8.2.3.3.2 Submersible Pump Description and Installation—Low cost submersible
pumps capable of delivering approximately 50 gpm at 50 feet of head will be lowered through a tank riser
and rest on the tank floor. The discharge line from the submersible pumps will be a double-contained
flexible hose that is routed through the tank riser to the tank's associated valve box. The hose will
temporarily tie into the existing waste transfer system at a valve box. The pumps will be abandoned in
place upon completion of heel stabilization.

Radiation shielding will be installed at the riser where the flexible hose exits the tank. Radiation
shielding such as earthen material will also be placed over the flexible hose enroute to the valve box.
However, further investigation will be required to determine material types and thickness to control
radiation exposures.

An additional pump could be lowered through the same riser and be sitnated adjacent to the

original pump if it was advantageous to remove the heel at a faster rate. If a different location in the tank
is preferred, a pump could be placed in another riser.
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Figure 8-6. Mixing Tank Operation.

8.2.3.4 Heel Characterization. Heel samples will be taken at different stages of heel stabilization and
for various reasons.

8.2.3.4.1 Baseline Heel Characterization—Heel samples will be taken from the first
liquid pumped out of the tank using the submersible pump to provide a baseline characterization of the
heel constituents. This baseline will be used to determine how effectively flushing reduces mixed waste
concentrations and provide the starting heel pH.

Since existing equipment uses steam to transfer liquid out of the tank affecting certain volatile heel
constituents and potentially tainting the characterization results, the submersible pump will be used.

8.2.3.4.2 Heel pH—A sample will be taken, as required, during flushing operations to
establish (characterize) the current heel pH. Measurement of the pH will also provide a basis for
estimating the liquid volume required to flush the heel in order to obtain a heel pH of 0.5 to 2.0.

8.2.3.4.3 Final Characterization—A final heel constituent characterization will occur
Just before heel displacement. This characterization will provide the as-is condition.
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8.2.3.5 Heel pH Adjustment. Before heel displacement, the heel pH must be checked and adjusted (as
required) to ensure that the pH is correct for proper setting and curing of the grout. Tank liquids are
highly acidic and vary from 0.43 moles H+/liter (pH = +0.37) to 2.65 moles H-+/liter (pH = -0.42). Tank
liquids are acidic so that the radionuclides and heavy metals remain in solution and do not form
precipitates.

Experiments*® have been performed to determine the pH range needed for setup and curing of the
Portland cement-based grout proposed for heel displacement. Grout placed in the heel that is too acidic
will be "attacked" by the acid, eventually weakening the solidified waste form. If the heel is too basic, the
grout will tend to gel wherever contact is made between the grout and heel. Therefore, it will be
necessary to adjust the heel pH before displacement with grout. Grout specimens placed in different
waste simulant concentrations (a solution that simulates the tank heels composition) revealed that the
waste simulant pH range must be 0.5-2.0 to achieve satisfactory grout set up and curing.

The recommended heel pH-adjusting method is to flush the tank contents with water or other
acceptable liquids. Contaminated basin water could be obtained from CPP-603 or FT-134 (FAST)*".
Water from these sources could be transferred through existing vessels and piping. Raw water from fire
hydrants or other sources could also be introduced into the tank through decontamination stubups at the
tank risers. Multiple flushings will be required to reach the required heel pH (see Table 8-2). Although
heel flushing with water creates more waste volume, the waste volume resulting from these flushes can be
concentrated in the HLW and PEW evaporators.

Another possible heel pH-adjusting method would be to treat the heels by adding a chemical base
such as ammonium hydroxide (NH,OH). Mixing between the chemical base and acidic heel would be
passive unless a temporary mixing system is installed. Concerns related to treating the heel with a
chemical base that must be resolved before this could be considered a viable method for adjusting the heel
pH. Issues such as heat generation, precipitation of solids, and chemical base selection require further
study. If the heel and base are not mixed, precipitates with radionuclides and heavy metals (lead,
mercury) could form in the region where the chemical base is introduced to the heel. Heat produced by
the acid-base reaction could be removed by cooling coils located in eight of the 11 tanks. Excessive heat
generation in the other three tanks could be a potential problem.

Although flushing with water will create a dilute waste that must be processed, the associated risks
appear to be less than if the heel pH were adjusted using a chemical base.

8.2.3.5.1 Flushing Calculations—Flushing calculations were performed®*® to bound the
water volume required to achieve a tank heel pH of 2.0 for the tank with the highest acidity (WM-188,
pH =-0.42) and maximum cease use heel volume. These calculations estimate the flushings required for
Scenario A. It should be noted that the actual heel flushing method may vary from what is presented
here. Further study will be required to minimize the water volume required for flushing operations.

The calculations begin with an initial heel volume of 15,000 gallons. Twelve thousand gallons of
water is then added to the heel by the tank washing process, bringing the total diluted heel volume to
27,000 gallons. Then 25,800 gallons is transferred out of the tank leaving behind 1,200 gallons of diluted
heel. Thirteen thousand five hundred gallons is then added to dilute the heel. Thirteen thousand five
hundred gallons of diluted heel is then transferred out. The process of adding 13,500 gallons and then
transferring the diluted heel out is repeated until the desired pH level has been achieved.
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The results of these calculations are shown in Table 8-2.

The above calculations indicate that two flushes will be required to increase the heel pH from
-0.42 to 2.01. Based on an initial heel volume of 15,000 gallons, about 39,000 gallons of additional
diluted waste will be generated.

8.2.3.6 VOG System. A temporary VOG system will be connected to the tank(s) undergoing closure
(see Figure 8-7 for a temporary VOG system layout.). A brief description of the existing TFF VOG
System and temporary VOG system are presented below. A detailed description of the temporary VOG
System can be found in of Appendix D.

8.2.3.6.1 Existing VOG System—The existing TFF VOG System consists of a blower
and piping network that maintains a negative pressure in the 300,000-gallon tanks. Blowers located in
CPP-604 create a negative pressure of up to a 0.5-in. water column (WC) to remove gases from the
11 storage tanks. This system prevents the release of radioactive and hazardous material into the air when
tank risers are opened or if leaks in the tank system were to occur. Gases from the tank are transported
through the Atmospheric Protection System (APS) and routed through HEPA filters in CPP-649. After
passing through the HEPA filters, the gases are then sent to the CPP-708 stack for safe discharge.

The existing VOG system maintains a negative pressure of about a 0.5 inch-WC when the tank
system is sealed. When a tank riser is opened (to inspect corrosion coupons, perform an in-tank video
inspection, etc.), the existing VOG system does not maintain an adequate negative pressure in the rest of
the tanks. Liquid waste transfers into or out of the tanks are not permitted under these conditions.
Typically, risers are opened for a short time period (up to 20 hours or two 10-hour shifts).

Several risers may be opened simultaneously during closure operations. The existing system will
not provide release protection under these circumstances and will affect ongoing TFF operations. To

reduce the impact on normal TFF operations, a separate temporary VOG system will be installed to
service tanks undergoing closure.

8.2.3.6.2 Temporary VOG System—A temporary VOG system will be connected to
the tank(s) undergoing closure activities to provide the necessary negative airflow when risers are opened
(see Figure 8-8). The tank(s) undergoing closure will be permanently disconnected (isolated) from the
existing VOG system. Tanks still in service will remain connected to the existing VOG system.

The temporary VOG system will consist of two portable filter skids, two fixed blowers, new
shielded and unshielded piping, and equipment enclosures. Lead blankets may be used to provide the
necessary shielding.

‘The skid-mounted filter units will be designed to serve two tanks simultaneously. One filter skid
unit will exhaust the tank undergoing heel stabilization activities, while the other filter skid will exhaust
the next tank being prepared for heel stabilization. The filter skids will be located near the tanks to
minimize the double-contained piping length running between the VOG tie-in points and the filter skids.

Blowers will be installed between the tanks and the main stack. The blowers will be stationary
throughout the project whereas the filter skids will be repositioned as necessary. The blowers will be
housed in an insulated, prefabricated enclosure that rests on a concrete pad. The enclosure will be
equipped with lighting, heating, and ventilation.
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Figure 8-8. Temporary VOG system.

8.2.3.7 Existing Equipment Removal. Existing equipment will be removed from tank risers to make
room for video equipment, tank lighting, grouting equipment, and pumps. The following equipment will
be removed from the risers:

. Radiofrequency probes

. Corrosion coupons

Steam jets (Only if access to that riser is required.)

Airlifts.

[ ]

Existing tank equipment removal will follow a preplanned, sequential procedure. Steam jets may
be left in place for use in tank washdown and then removed, if required, at a later time. Existing level
probes could be used during tank wash down. Some tanks have operable temperature probes that could
be used to monitor tank temperatures during the grouting phase. Steam jets and airlifts will be among the
last pieces of existing equipment removed from the tank.
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The following steps will be taken to remove existing equipment from abovegrade risers:

L Lock and tagout instrumentation power and equipment valves

. Remove concrete riser shield cover

. Remove riser flange cover and verify air flow goes into riser (i.e., temporary VOG system
operating properly)

° Position and attach crane hook to in-tank equipment, disconnect equipment from the tank,

decontaminate equipment as it is slowly removed from the riser, and encase equipment in
sealable sleeving

. Dispose of sleeved equipment as necessary

° Install new equipment (if available) in riser; otherwise, replace riser flange cover and
concrete shield cover.

The following steps will be taken to remove steam jets and airlifts:

. Lock and tagout valves to steam jets and airlifts
) Excavate soil above riser, remove concrete shield cover

. Cut waste transfer, steam, and air piping; weld cap on steam and air piping

° Position and attach crane hook to the steam jets and air lifts, decontaminate steam jets and
air lifts while slowly removing from riser, encase steam jets and air lifts in sealable sleeving
. Dispose of sleeved steam jets and air lifts as necessary
. Replace riser flange cover and concrete shield cover.
8.2.3.7.1 Removed Equipment Decontamination—Initial decontamination of

equipment located inside the tank risers could be conducted through using the decontamination stubups at
each tank riser. The stubups have an external connection with a discharge outlet located inside the tank
risers. As equipment is raised up through a riser, it would be initially flushed with a decontamination
solution such as water. An accordion-shaped plastic sleeve (or bag) wouldbe placed over the equipment

as it is withdrawn from the riser. The sleeve will serve to contain radioactive contaminants that remain
from initial flushing efforts.

A decontamination area will be set up to clean equipment removed from the tanks. Removed
equipment can then be sized and placed in appropriate containers for future disposal. These containers
will be temporarily stored in designated, controlled areas with limited access.

8.2.3.7.2 Tank Riser Decontamination—The risers will be decontaminated to
eliminate radioactive wastes that may have been deposited during existing tank equipment removal. Riser
decontamination will occur before placing heel displacement equipment (video equipment, lighting, wash
down arm, grout delivery arm, etc.,) inside the risers. Equipment installation inside decontaminated risers

should reduce future cleaning efforts when the equipment is subsequently removed for use in another
riser.
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8.2.3.8 Video Equipment and Tank Lighting. Video equipment will be required to assist in remote
closure and void filling activities that take place inside the tank. Remote in-tank activities will include
closure operations such as equipment installation and operation, tank washdown, and grout placement.
Video equipment could also be used to document the conditions inside the tanks before and after tank
washdown and grouting.

Video equipment will consist of in-tank equipment such as closed circuit television cameras and

lights, in addition to control trailer equipment such as video monitors, video recorders, and the control
system for remote video operation.

In-tank 3-D video equipment will be installed in the 12-inch tank risers. Field measurements
indicate that some risers have inside diameters less than 12 inches. To allow for risers with smaller

diameters, the video equipment will be designed to fit in a riser with a maximum inside diameter of
10.5 inches.

In-tank video equipment will be composed of two charged coupled device (CCD) color cameras,
mast assembly, pan and tilt units, and high efficiency metal halide focused beam lamps. The cameras will
be equipped with remote-controlled zoom, iris and focus adjustments. The pan and tilt units will provide
for a 360-degree field of view with a -90/+90-degree elevation. The mast assembly will contain the
wiring associated with the cameras, lamps, and pan and tilt units. Provisions will be made to clean the
camera lens and tank lighting.

Video equipment located in the control trailer will consist of a video monitor, video recorder, 3-D
video processing system, and remote controls for the cameras and lights. A viewing monitor and controls
for the camera and lighting will also be placed near the riser location where equipment such as the grout
delivery arm or tank washdown system is installed. Personnel located near the risers during tank

washdown or grouting will be able to manipulate the cameras as necessary to observe activities inside the
tank. :

A video recorder will provide the opportunity to document and review previous operations in other

tanks. If necessary, revisions may be made to equipment or procedures in order to improve heel
stabilization and void filling processes.

8.2.3.9 Tank Preparation Activity Completion. Tank preparation activities will be complete at this
stage. A temporary VOG system will maintain a slight negative pressure inside the tank to ensure that air
flows into the tank whenever risers are opened. Existing equipment has been removed from the risers and
the risers are ready to accept heel displacement equipment. Video equipment has been installed to

monitor activities that take place inside the tank. The heel pH has been adjusted in preparation for the
next stabilization task.

The next task in heel stabilization is to solidify the heel using grout.
8.2.4 Heel Displacement

A heel will remain in the tank that is approximately 1/2 — 1 inches deep with a pH between 0.5 and
2.0. Wet grout will be transported through a 2 to 4-inch pipeline to the delivery arm located in the tank's

centermost riser. The maneuverable delivery arm will place grout to displace the remaining heel towards
the submersible pump (see Figure 8-9).
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The submersible pump will continue removing the displaced heel until the suction is plugged with
grout. Any free heel liquids will be localized near the submersible pump. The low-cost submersible
pump will be abandoned in place. The power cable and flexible hose will be disconnected and dropped
into the tank.

Any free liquids remaining on top of the solidified heel will be absorbed with dry grout. A
maneuverable dry grout delivery arm will be inserted into the same riser where the submersible pump was
installed. With the aid of the remote camera, the delivery arm will be maneuvered to disperse dry grout

on the remaining free liquids. After the dry grout has been placed, the delivery arm will be removed and
decontaminated.

As a final step, a layer of 3 to 4-inches thick grout will be poured over the solidified heel to absorb
any remaining dry grout that was placed in the previous step. Wet grout will be transported through the
pipeline to the grout delivery arm located in the centermost riser. Additional grout will be added to cover
any horizontal cooling coils that protrude through the solidified heel by 3 to 4 in.

The wet and dry grout will be formulated to set up and cure with a compressive strength of at least
500 psi. A 12-in. thick grout layer will occupy a volume of approximately 72 yd>. The total volume of
grout required to displace the heel and cover the cooling coils will be about 100 yd®.

8.2.4.1 Equipment Removal and Decontamination. When the 4-12-inch layer of wet grout has
been poured on top of the solidified heel, the grout delivery arms will be removed and decontaminated as
necessary. After removal and decontamination, the arms will then be either stored in a temporary shelter
or relocated to the next tank scheduled for heel displacement.

The flange covers will then be placed on the risers and the concrete shield covers returned to their
position on top of the risers. Void filling will be the next activity to take place in the tank.

8.2.4.2 Completion of Heel Stabilization. Once the equipment from the tank has been removed and

decontaminated, the risers sealed, the temporary VOG system disconnected, and a HEPA filter installed,
heel stabilization activities for the tank will have been completed.

Preparatory work for the next tank in sequence will begin during heel stabilization activities for the
current tank. When equipment for the tank undergoing heel stabilization is no longer required at that
tank, it will be relocated to the next tank in the closure sequence.

8.2.4.3 Grout Composition And Characteristics. Laboratory experiments identified in

Section 8.2.3.5 revealed that the heel pH range should be between 0.5 and 2.0 for optimal grout set up and
curing.

Following the NRC recommendations®® for LLW that has been stabilized in grout or cement, the
compressive strength of the solidified heel and cover must be at least 500 psi. Since the tank void above
the solidified heel will be filled with a material such as clean or LLW grout, the solidified heel’s

compressive strength must be at least 500 psi in order to support the overlying material. In addition, free
liquids must be absent in the solidified grout.

Excess heat generation is not anticipated since the solidified heel will be approximately 12-inches
thick. Filling remaining tank void with clean or LLW grout is not expected to happen immediately after
heel displacement and therefore the solidified heel should have an adequate period of time to release any
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excess heat and cure properly. Curing the solidified heel for 28 days will allow the grout to obtain at least
75% of its final compressive strength.

Below are brief descriptions of different grouts that may be used for solidifying the heels. Further
testing and evaluation will be required to verify that the grout will meet performance criteria. Tests to
determine the optimum heel pH for proper grout set up and curing testing will be conducted on sample
grout specimens. When set and cured, the solidified grout must have adequate compressive strength
(>500 psi) to ensure a stable base for support of overlying materials when the remaining tank void is
filled.

8.2.4.3.1 Typical Heel Grout—A grout formulation has been identified that could be
used to displace the remaining tank heel. This typical grout would have equal parts of Portland cement,
blast furnace slag, and fly ash. By weight, 40 pounds of water is added per 100 pounds of solid mixture.
The basic constituents, by weight, are shown in Table 8-3.

The basic constituents, by weight, are shown in Table 8-3.

8.24.3.2 Typical Concrete—Since the liquid heel will be mainly displaced by grout and
removed by either pumps or jets, the grout will be mainly a “filler” in the tank bottom. Therefore, a
concrete mix similar to what is available at a "Ready Mix" batch plant could be used as a substitute grout.
The approximate formula for this grout is shown in Table 8-4.

The concrete must be pourable and self-leveling. Therefore, the gravel used in the aggregate must
be rounded and not a crushed rock since crushed rock tends to pile and will not spread out uniformly.

8.24.3.3 Reducing Grout—A reducing grout was made to stabilize the heel at Savannah
River. The reducing grout was formulated to absorb 30% of its volume in liquids, resolving the problem
of standing residual liquids. The heel at Savannah River was basic, whereas the heels in tanks at CPP are
acidic. Testing and experimentation will be necessary to determine if the reducing grout would be
acceptable for use in solidifying the heels. Flowability could be a concern since the grout has a lower
water content than the typical grouts.

The formula for the reducing grout used at Savannah River is shown in Table 8-5.

Table 8-3. Formula for heel displacment grout.*'°

Weight
Material (Ib)
Portland Cement - Type III 333
Blast furnace slag 333
Fly ash 333
Water 40.0
Plasticizier 15.20
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Table 8-4. Formula for “Ready Mix” type concrete.*'

Weight
Material (b)
Portland Cement — Type I/II 15.0
Aggregate* 46.0
Sand 39
Water 9.0
Table 8-5. Reducing grout formula used at Savannah River.*!
Weight
Material (Ib)
Portland Cement — 1,353
Type 5
Masonry sand 1,625
Slag 209
Water 720

8.3 Vault Void Management

Tank and vault voids will remain after the tank isolation (Section 8.1) and heel stabilization
(Section 8.2) tasks are complete. The vault void is defined as the space between the vault and the tank.
Vault void management completion defines the point of RCRA closure (see Section 2) for the purposes of
this study. This section deals with the management of the vault voids and is applicable to Options 2
through 6.

8.3.1 Accessing the Vault Void

This section discusses the passive air filtration system, accessing the vault void and grouting the
vault void. Vault void grouting forms a cap or cover that encases the tank. This cap or cover minimizes
water infiltration, prevents subsidence, and restricts entry into the tank. Tank buoyancy, groutmg above
the tank dome, and pipeline cleanups are also addressed.

8.3.1.1 Passive Air Filtration System. The vaults contain radioactive contamination and are not
currently exhausted to the atmosphere. Air displaced during vault grouting operations must be HEPA
filtered before release to the environment. A passive HEPA filter will be installed before accessing the
vault. The passive air filter will be connected to an existing vault riser. The HEPA filtration will be sized
to allow dlsplaced air (approximately 72 ft*/min) to pass through with minimal impedance. Otherwise,
the displaced air may take a less impeded path to release, since it is assumed that the vaults are not
airtight. '
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8.3.1.2 Vault Void Access. The vault void is accessed either by the vault risers or the manway. Vault
risers are 12-inch diameter pipes that connect the vault interior and rise at least 15 inches abovegrade. A
removable concrete cap covering each vault riser must be removed to gain vault access. One to three
risers currently exist in each vault. Vault risers usually contain equipment such as sump pumps, liquid
transfer and instrumentation lines. This equipment must be removed to allow for video, lighting
installation, and void filling equipment. One to three additional risers, bringing the total access risers to
four or five, will be installed into the vault. The risers will be equally spaced around the vault void
perimeter to ensure equal grout distribution.

Each vault has a manway that can provide access to the vault. These manways are located
approximately 10 ft belowgrade and would require excavation in radioactive contaminated soil. Using
the manways for vault access was eliminated from consideration for the following reasons:

1.  High radiation exposure potential

2.  Buried pipeline interference

3. Load limitation for excavating equipment (small backhoe or hand excavation)

4.  Relative high cost without commensurate benefit.

Existing and new risers will provide the required access. Using as many of the existing vault risers
will reduce worker radiation exposure by keeping soil excavation to a minimum.

8.3.2 Vault Decontamination

It is assumed that vault void decontamination will not be required for Options 4 through 6 as these
options create a landfill. The vault waste volume when compared to the tank waste volume should be
very small and has been assumed to be within the ICPP CERCLA risk assessment criteria covering the
TFF. Any vault contaminants will be covered with clean grout and CERCLA will install a long term cap
over the entire TFF. Options 2 and 3 will, however require vault decontamination. These options are
covered in Section 7.2.

8.3.3 Tank Monitoring

Tank monitoring will be provided for Options 2 through 6 (see Figure 8-10). Options 2 and 4
install LLW and require tank monitoring. Monitoring will be provided for the other three options as a
best management practice. There will be four lances installed through equally spaced risers. Gravel will
be placed over the ft of each lance. The gravel will then be covered with grout to seal the region from
vault filling operations. The lance bottom and toe regions are left open. This allows direct access to the
vault bottom and tank edge.

8.3.4 Vault Void Filling
Vaults will be filled with grout to

1. Minimize subsidence issues associated with tanks WM-182 through WM-186

2. Minimize water infiltration
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3. Provide a temporary cap which will allow leaving the tank void empty for future use

4. Encapsulate the tank, including the sand under 9 of the 11 tanks, between the newly poured
grout and the vault floor.

WM-182 through WM-186 vaults run a higher risk of collapse.>*? Collapse is expected at the
bottom of the vault walls. Filling the vault eliminates this risk by reinforcing the walls with a solid grout
ring.

A preliminary analysis was conducted on the tank structural capability.*"> This analysis was
conducted to verify that the vault could safely be filled with out affecting the tank and to identify any
filling constraints associated with filling operations. This analysis indicated that the vault void must be
filled in lifts. An additional analysis was conducted to establish tank floating prevention criteria.** This

- analysis identified that the first lift height would be 18 inches to prevent floating the tank. These reports

provide guidance on the number and height of each lift. Additional analysis is required to establish the
best lift height combinations.

Vault filling on WM-182 through WM-186 was assumed to occur together. Filling equipment will
be placed (see Figures 8-11 and 8-12) to allow continuous pouring of all five vaults. The first vault
would be filled from four locations as indicated on Figure 8-11. Each location would receive a
predetermined grout volume then a manifold would switch flow to the next fill point and so on until that
vault was filled to the specified lift height. A pig would be used to clean the piping of the vault just filled.
A pig is a device placed inside the pipe to remove the remaining grout from the fill lines. One vault will
be filled to the specified lift height, continuing until all five are completely filled.

The last 6 tanks would be filled in the same manner. Grout filling equipment would be cleaned
when the equipment is expected to lay idle.

8.3.4.1 Vault Void Fill Materials. A grout based fill material will be placed in the vault void once
adequate vault access is obtained. This grout will encase the tank to provide a temporary cap around the
stabilized heel (see RCRA landfill standards in Section 5). Proper grout placement must be evaluated and

prototype testing performed to develop the actual vault filling process. The following are void fill
material requirements:

1.  Pumpable—Provide a low viscosity fill material that can be transported by pumping

2. Self-leveling—Fill material slump must not exceed 1-in. in height between vault risers

3. Structural strength—Capability to support its own weight including other structural loads
4.  Low water permeability—Minimizes water migration through the fill material

5.  Minimal shrinkage—Minimizes gap formation between the fill ma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>